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PROLOGUE

My appetite for discovery of natural systems has existed as long as I can
remember. I grew up in the northeastern Poland in the region of "thousand
lakes" which were considered the cleanest in Europe. The industry was nonexistent there, and agriculture was the most widespread form of land-use
practice. Spending summers in the country where my grandparents lived was
one ofthe most enriching experiences of my childhood. There, within a few
kilometers radius was a large variety of places to explore, such as a long
meandering river with springs running into it, large ponds, forests, extensive
woodlands, and unguarded farms and orchards. Looking back I am amazed how
closely to nature those people lived, how fresh and delicious water and food
tasted.
The town where I lived during the school year was located in-between the
forested hills and lakes. Sunday daylong walks or bike rides with my farther and
sister, and sometimes my mother (who usually stayed home to make a delicious
meal for when we come back) were nurturing to my soul and body. Throughout
the primary and secondary schools I was a part of Scouts. Summer camps and
winter programs, directed by local police detectives, allowed the expansion of
my interests, by experiencing primitive camping, hiking, and sailing. My
fascination with biology and geography kept getting stronger. In high school I
chose the intensive study program of biology and chemistry.
My wonder of the natural world only deepened throughout the years. I
lived and visited a variety of climatic zones with their distinct ecosystems.

Anytime I found myself in a new place, surrounded by an overwhelming
diversity of life, I was fascinated by its beauty, acoustics and dynamics. The
feeling of freedom, interdependence, appreciation and peace it filed me with, is
timeless. Tills is one of the reasons why I was inspired to research the subject of
biodiversity further.
Another reason comes from an experience of the explosion of the nuclear
facility in Chernobyl, in April 1986. That day my farther brought fresh
vegetables from the garden we had on the outskirts of the city. After eating a
large amount ofthem, he experienced many unpleasant adverse reactions. Four
or five days later, we all learned what happened through the prohibited-bygovernment radio station called "Free Europe". People living in villages did not
give up eating their self-grown plants and animal products. Since radioactivity is
not visible, they did not believe it to be very harmful. Within four years my
grandmother developed a tumor on her brain. Being a healthy woman all her
life, she died, too early, at the age of 66.
I am still learning about the effects ofthis disaster. Tills horrible event
changed my perspective on life tremendously. I had a hard time understanding
how people could have let tills happen. I realized that our advancements in
technology do not always go hand in hand with the ability to control the
powerful natural processes. I also realized that the Earth is an interconnected
system, and the event in one country effects other countries, regardless of their
policies' differences. Furthermore, I know that many people could have avoided
death or disease, if they were informed about the disaster, and educated about its
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consequences as soon as possible. This is just one example of many
environmental and social issues demonstrating a widespread lack of foresight
and leadership from those we trust to run our governments. Then, I understood
how important international laws and policies regarding the environmental issues
are. Everywhere we look, air and water pollution, mindless extraction of
resources, and violence of all kinds against the Earth and its inhabitants abound.
Human overexploitation of the planet resources is causing, directly and
indirectly, the irreversible loss ofthe diversity of life. I realized this fact more
and more while studying for my Bachelor degrees in geography and biology. I
am inspired to learn how to conserve biodiversity further. My research in
biogeography and ecology shaped my particular interest in endemic hotspots.
The proper management of preserving those regions has been in conflict with
existing environmental laws and policies for too long. This is caused by the
location of the majority of these biodiversity centers in the developing countries,
where priorities lay in an economic development. The major changes in this
aspect are fortunately taking place due to international efforts of committed
scientists, leaders and policy makers.
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INTRODUCTION

Biodiversity is a fairly new word. It is a combination of the words:
biological and diversity. "The contracted form 'biodiversity' was apparently
coined by Walter G. Rosen in 1985 for the first planning meeting ofthe
'National Forum on Biodiversity' held in Washington DC in September 1986,
the proceedings of which brought the notion of biodiversity to the attention of a
wide field of scientists and others (Heywood, 1995).
The definitions are numerous. The most inclusive is probably the one
given by the U.S. Office of Technology of Assessment.
Biological Diversity refers to the variety and variability among living
organisms and the ecological complexes in which they occur. Diversity
can be defined as the number of different items and their relative
frequency. For biological diversity, these items range from complete
ecosystems to the chemical structures that are the molecular basis of
heredity. Thus term encompasses different ecosystems, species, and
genes, and their relative abundance. (Szaro & Johnston, 1996)
As mentioned in the defmition, there are generally three levels of
diversity described by scientists:
1.

Genetic diversity- genetic differences between individuals of the same
or different species.

2.

Taxonomic (Species) diversity- diversity of organisms as divided into
taxonomic categories of species, genera, families, orders, classes, phyla
and kingdoms.
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3.

Ecological (Ecosystem) diversity- variety of organisms that live in
particular communities, their interactions, and functions these
communities perform (Becher, 1998).
"A step up from ecosystems are landscapes, which are the

conglomeration of many ecosystems in a defined region such as watershed.
Groups of landscapes make up biomes, and the largest ecological community is
the biosphere itself: all of life in the thin envelope between the earth's crust and
the atmosphere" (Becher, 1998).
How did such an enormous variety of life forms develop on Earth?
Edward 0. Wilson gave a quite simplistic explanation for this complex, lasting
hundreds of millions years event.
Biodiversity is the product oftwo complementary processes of evolution.
The frrst is vertical evolution of individual populations by changes in
chromosome composition and gene frequency. During the process,
biodiversity at the level of this hereditary unit grows or declines. But the
number of species, the next level up, does not necessarily change as a
result. The second evolutionary process, then is the multiplication of
species, often called speciation. In the course of vertical evolution, some
species split into two or more daughter species; others do not. (Raven,
1997)
Ifbiodiversity rich regions, which are the 'powerhouses of evolution', are
markedly depleted within foreseeable future, the restorative capacities of
evolution will be diminished greatly.
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Robert M. May estimated that the number of distinct eucaryotic species
alive today on our planet lies between 5 and 15 million, with roughly 1.5 million
that have been named and recorded. He calculated that new species are presently
being recorded at around 10,000 each year (Raven, 1997).
Man is considered to be the only species that can actively change the
breadth of its ecological niche through technical and cultural evolutionary
processes. These processes depend on the availability of secondary energy that
is made available mainly through fossil deposits. The fossil energy, which took
over a hundred of millions years to develop, is being rapidly over-exploited by
rapidly growing human population.
At The1997 Forum on Biodiversity Stuart, L. Pimm and Thomas M.
Brooks shared their statements about the rates of current species extinctions by
presenting the important facts on the "Sixth Extinction". Here are their
conclusions and suggestions.
Conclusion 1. Over the last few thousand years, humans have eliminated

over 10% of the world's bird species and locally over 90% of them.
Double-digit extinction percentages are part of our history, not merely a
prediction about our future.
Conclusion 2. Surveys of many groups of plants and animals uncover

global rates of extinction at least several hundred times the rate expected
on the basis of the geological record. These groups are diverse in their
natural histories and evolutionary origins. With high statistical
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confidence, they are typical ofthe many groups of plants and animals
about which we know too little to document their extinction.
Conclusion 3. Many species are rare and local and so at particular risk

from human's impact. Such species are not spread evenly; extinctions
will be geographically clumped, like broken eggs in a dropped basket.
Policy consequence 1. The history of areas that do not have

concentration of range-restricted species (called spots) does not inform us
in any simple way about the likely fate of concentrations (hotspots).
Policy consequence 2. The fraction of species that will go extinct will

depend critically on whether we loose or protect aggregations of rangerestrictive species.
Conclusion 4. How large the Sixth Extinction will be is still a matter of

human choice, not of predestination.
Policy consequence 3. We cannot protect hotspots if we do not know

where they are.
Policy consequence 4. Even if we know where to protect species, we

must determine how much area is necessary.
Conclusion 5. Isolated habitat fragments (certainly fragments of tropical

rain forest will have suffered most of their extinctions by 100 years after
isolation).
Policy consequence 5. To prevent species extinctions in fragmented

habitats we must act immediately, for after a narrow window of only a
century, it will be too late (Raven, 1997).
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''Intensive research on global biodiversity together with continued,
increasing effort to preserve as much as possible ofthe worlds biological
diversity will be the most future-oriented, urgently needed undertakings to
ensure man's survival on earth "(Barthlott & Winiger, 1998).
The main objective ofthis thesis is to examine threats and conservation
efforts in the twenty five biologically richest and most threatened
terrestrial regions on the planet Earth- Biodiversity Hotspots. The second
objective is the evaluation of human population patterns, such as density and
growth in these areas, and their influence on biodiversity.
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BIODIVERSITY HOTSPOTS OVERVIEW

"By concentrating on such areas where needs are greatest and where
the pay-off from safeguard measures would also be greatest,
conservationists can engage in a more systematized response to the
challenge of large-scale extinctions" (Myers, 1988).
Priority setting for conservation investment and action is a critical
feature to effectively invest financial and human resources. During the past
decade the most important ones were made by: the World Wildlife FundU.S., the World Wildlife Fund for Nature collaborating with the World
Conservation Union- IDCN, the World Resources Institute and the BirdLife
International (Mittermeier et al., 1999). Dr. Norman Myers, British
ecologist, was the first one to introduce the concept of global priority setting
into the international biodiversity conservation arena through his two papers
on "threatened biodiversity hotspots" (1988, 1990). He first identified ten
hotspots, all in tropical rainforest, subsequently came up with eight more, of
which half included Mediterranean-type ecosystems.
The Conservation International and the Chicago-based MacArthur
Foundation adopted this system for their conservation investments in 1989.
The MacArthur Foundation invested approximately $150 million between
1989 and 1999 in field-based efforts, making it one of single most effective
investments over this period. The Conservation International was the first
conservation organization to publish a strategy of using priority-setting
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approaches to select geographic area in which to work. In addition to
Biodiversity Hotspots, the Conservation International used two other
priority-setting approaches, developed by Mittermeier in 1988: the Major
Tropical Wilderness Areas, and the Megadiversity Countries (Mittermeier et
al., 1999)
The Megadiversity Countries approach focuses on seventeen
biologically-richest nations, Australia, Brazil, China, Colombia, Democratic
Republic of the Congo, Ecuador, India, Indonesia, Madagascar, Malaysia,
Mexico, Papua New Guinea, Peru, Philippines, South Africa, United States,
and Venezuela. These countries are home to approximately 60 to 70% of
global total species, including terrestrial, marine and freshwater
(Mittermeier et al., 1997).
The Major Tropical Wilderness Areas are still largely intact, with
over 75% of original vegetation cover, and have very low population
densities. Their importance is enormous for a few reasons like high
biodiversity, major watershed protection, as well as often serving as the last
places for indigenous people, increasing recreational and aesthetic values.
The cost of conservation is much lower in these large areas than in highly
fragmented lands. The major tropical wilderness areas are found in:
A. Upper Amazonia and Guyana Shield, east of the Andes in Colombia,
Ecuador, Peru and Bolivia; the northern Brazilian Amazon Basin; the
southern parts of Suriname, Guyana, French Guiana, Venezuela
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B. Congo Basin, west central Africa, northern Angola to Cameroon and east
to Rwanda, most ofDemocratic Republic of the Congo

C. New Guinea and Melanesian islands, Indonesian State oflrian Jaya on
the island ofNew Guinea, Papua New Guinea, and Vanuatu (Mittermeier et
al., 1998).
All these approaches, the Biodiversity Hotspot, the Megadiversity
Countries, and the Major Wilderness Areas are data-driven with emphasis
placed on species diversity and endemism. They also include the
importance of looking at phyletic diversity (higher taxonomic levels), as
well as beta or ecosystem diversity, and fmally the degree of threat.
In March 1996, the Conservation International organized a miniworkshop, which brought together some 20 experts, including Norman
Myers, to review and reevaluate the hotspots concept and its criteria. It was
decided that priority setting must focus ftrst and foremost on biological
criteria for these terrestrial hotspots. The diversity of vascular plants
remained the main criterion since plants are the primary fixers of sunlight
energy and are necessary to the survival of most other groups of organisms.
Animal diversity was taken into consideration as well. However, the best
information across all areas was available only for birds, mammals, reptiles,
and amphibians (in this order). Other species, including invertebrates and
fresh-water ftsh, were included where available but did not serve as criteria.
The next biological criterion was endemism. For the area to qualify as a
hotspot, it had to contain at least 0.5% of total global vascular plant diversity
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(approximately 300 000), giving the figure of1500 species. The second
layer ofthis analysis was a measure of threat, symbolized by 25 or less
percent of area remaining intact (with exception of Central Chile-30%,
Succulent Karoo-27%, and New Caledonia-28%) (Mittermeier et al.,
1999).
The hotspots reanalysis involved some one hundred experts and it
took approximately two and a half years to be completed in 1998. It
expanded to result in twenty-five hotspots. They represent eleven biome
types. However, tropical rain forest predominates since it covers partially or
entirely 15 out of25 hotspots. Cumulatively, only 12.28% (2 142 839 sq.
km) of the original extent remains intact, equaling to 1.44% ofthe entire
land surface on the planet. 43.8% of the global total vascular plant diversity
is endemic to hotspots, and 65.7 to 70% ofthe total diversity is estimated to
be found there. An average of35.5% of the global total of non-fish
vertebrates is endemic to hotspots with estimated 62 to 70% or more of the
total diversity (Mittermeier et al., 1999).
Therefore, if 60% or more of all terrestrial biodiversity occurs in the
most threatened 1.44% of land surface of Earth, then these hotspots deserve
the outmost attention of preservation over the next few decades. Many
experts suggest there is a risk oflosing one-third to two-thirds of all species
within the near future. Since almost two-thirds are found in the hotspots, we
can make a major difference in preventing this mass extinction from
happening by placing emphasis on these highly threatened areas.
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The twenty-five hotspots can be further prioritized. One ofthe
methods uses at least 2% of global diversity that is endemic. Using these
criteria, the top nine hotspots contain 29.5% of endemic vascular plants and
24.9% of non-fish vertebrates in only 0.7% of global land area. These are:

•
•
•

Tropical Andes
Sundaland,
Madagascar and Indian Ocean Islands

• Caribbean,

•

Atlantic Forest Region

•

Mesoamerica

•

Mediterranean Basin

•

Indo-Burma

•

Philippines (Mittermeier et al., 1999).

Another approach involves rating of hotspots in terms of diversity
and endemism per unit area. This is an important analysis since the hotspots
range widely in sizes of both: original extent and remaining area. When
ranked per unit area ofthe original extent of natural vegetation then the
hottest ones are: New Caledonia; Polynesia/Micronesia; Eastern Arc
Mountain; Cape Floristic Province; Caribbean; Choc6-Darien-Western
Ecuador; Philippines, Succulent Karoo, and Western Ghats and Sri Lanka;
Tropical Andes; Wallacea; Madagascar and Indian Ocean Islands;
Southwest Australia (Mittermeier et al., 1999).
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. When ranked per unit area of remaining intact natural vegetation, the
hottest ones are: Eastern Arc Mountains; Polynesia/Micronesia; New
Caledonia; Caribbean and Western Ghats and Sri Lanka; Philippines; Cape
Floristic Province; Madagascar and Indian Ocean Islands; Wallacea and
Choc6-Darien-Western Ecuador; Atlantic Forest Region and Mediterranean
Basin; Southwest Australia; Sundaland and Indo-Burma (Mittermeier et al.,
1999).
From looking at both rankings, it is clear that very special priorities
should be given to the Caribbean, the Philippines, and Madagascar and
Indian Ocean Islands. Besides high endemism and intense packing of
species per unit area, the degree of threat is very high as well. Only 11.3%
of original extent of the Caribbean remain, 9.9% of Madagascar and Indian
Ocean Islands, and 8% ofthe Philippines. While the Caribbean has 15.6%
of its land protected, Philippines-only 1.3%, and Madagascar and Indian
Ocean Islands-1.9% (Mittermeier et al., 1999). These hottest of the hot
areas deserve priority attention from glo hal community and support for
biodiversity conservation. Local capacities need to be strengthened and
outside technical assistance must be provided if necessary.
Some protected areas exist within the hotspots, however, their
extent varies considerably from 1.2% to 19.3% ofthe original extent, and
from 6.2% to 100% of the remaining areas. In total they constitute 0.6% of
the land area of planet, 5.1% of original extent, and 41.5% of the intact
vegetation remaining (Mittermeier et al. , 1999). Unfortunately, even those

...
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that are protected very often are not managed or maintained properly. In
order to achieve success, the remaining 58.5% need to be protected as well
(Mittermeier et al., 1999).
By using the analysis of the BirdLife International for Endemic Bird
Areas, it was found that 80% (52 of 65) restricted-range species have gone
extinct during the last two hundred years within the hotspots. The good
news is that it was only 2.5% of global total out of2 623 restricted-range
bird species (Stattersfield et al., 1998). However, this fact points again to
the tremendous importance of these threatened areas.
With their high biodiversity, the hotspots contain very high
percentage of endangered species. By using the1996 IUCN Red List of
Threatened Animals, the Conservation International' s analysis found that
81.6% (329 of403 species) of all birds, and 57.5% (269 of468 species) of
all mammals enlisted as endangered (E) and critically endangered (CE) were
found in hotspots. Although analysis of endangered reptiles and amphibians
is not complete, it is suspected that reptiles' count would be comparable to
birds, and that of amphibians would fall between 85% and 90%
(Mittermeier et al., 1999).
The second layer of analysis was the degree of threat. On a global
scale, approximately two-thirds of habitats have been destroyed. About
51% of planet remain undisturbed, but a lot of this is ice, uninhabitable rock
and sand. This leaves about 30% of the habitable planet relatively
undisturbed, and much of this is contained in protected wilderness areas.
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BIODIVERSITY HOTSPOTS VS. OTHER PRIORITY SETTINGS
During the previous decade several other priority settings on the
global-scale have been exercised. The most comprehensive, data-driven
study that focused on restricted-range bird species was carried out by the
BirdLife International. These particular species comprise 27% of all birds
(2 623) and have breeding ranges under 50 000 sq. km. It is the best study
of its kind and examines the best-known group ofvertebrates, focusing on
the most threatened sub-group (Stattersfield, 1998). There is a considerable
overlap between the results ofthe hotspot analysis and this study. 66.1 %
(144 out of218) of the Endemic Bird Areas (EBA) and 50% (69 of 138) of
the Secondary EBAs occur within the hotspots. If the Major Tropical
Wilderness Areas were also included, the overlap with the EBAs would be
90% or more (Mittermeier et al. , 1999).
The other study was the review of Centers of Plant Diversity carried
out by a team of scientists headed by botanists Stephen D. Davis and
Vernon H. Heywood. It was sponsored by the WorldWide Fund for Nature
(WWF) and the World Conservation Union (IDCN). The overlap ofthe
hotspots with this study was even greater. 82% (192 out of234) ofthe
Centers identified fall partly or entirely within the hotspots (Mittermeier et
al., 1999).
The Global200, headed by David M. Olson and Eric Dinerstein,
under the auspices of the World Wildlife Fund and WorldWide Fund for
Nature, is a representation approach to conserving the Earth's distinct
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ecoregions. Selection of these ecoregions was based on analysis of species
richness, species endemism, unique higher taxa, unusual ecological or
evolutionary phenomena, and global rarity of major habitat types. It
resulted in 136 terrestrial, 36 freshwater and 61 marine ecoregions (Olson &
Dinerstein, 1997). 58.1% (79 of 136) overlaps partially or entirely within
hotspots. Comparing to other studies, this overlap is lower since the
analysis did not concentrate on a degree of threat, and aimed to represent all
of the planet' s ecoregions. And considering the fact that hotspots cover only
1.44% of the Earth's lands surface area, this overlap looks very favorable.
In conclusion, the overlap among these different studies is quite

impressive, and indicates that there is a common ground in biodiversity
conservation priorities.

HUMAN POPULATION OVERVIEW

Today there are over six billion people living on our planet. This
number is hard to put in perspective since never in the 3.5 billion years of
Earth's history oflife has a single species existed that combined a large
body size, large and rapidly growing population, and the global distribution
as Homo sapiens. Nor has any species evolved such intelligence and
innovation comparable to our own.
Looking at the human population from an ecological perspective, the
late ecologist Robert Peters (1983) compared species' average body sizes to
their documented abundance. He found statistical relationships predicting
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numbers of carnivores and herbivores in natural ecosystems. Cincotta and
Engelman used these findings to estimate how many humans would have
survived if they just remained omnivorous primates, without the benefits of
agriculture. An estimate of average population density that our species
would have likely maintained is approximately 1.0 to 1.5 individuals per
square kilometer, similar to average density at which hunter-gatherers lived
until relatively recently (Raven &Williams, 1997). If these humans were to
exploit the Earth's entire habitable terrestrial surface, the world would
support around 130 to 200 million pre-agricultural people. According to
many estimates, world population surpassed 130 million before during the
Roman Empire years, some 2400 BP, and reached twice that population
(two people per sq. km) about 1800 BP (Bacci, 1992). Comparing these
densities with the ones we have today such as Bangladesh with over 880
people per sq. km, or even less dramatic ones, it is clear how greatly we
modify habitats and control our competitors, predators and parasites to
maintain our numbers.
According to the most recent long-range population projections, by
the end of the 2 1st century, global human population could reach 16 billion
people. Or it could peak at less than 7.5 billion around 2040 and return
again to below 5.5 billion by the end of the century (Cincotta &Engelman,
2000). The number is hard to predict. The populations are still growing, but
the fertility rates have significantly dropped within the last few decades.
The world total fertility rate decreased on average from 6 to 3 children per
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woman in many countries in the last forty years (Cincotta &Engelman,
2000). This is the result of reproductive awareness and behavior, as well as
access to contraceptive technologies and family planning services. There
are many good examples from East and Southeast Asia. During the 1960s,
South Koreas, Taiwan, Singapore, Thailand and former Hong Kong started
effective programs in family planning and educational attainment. Now,
these countries have average fertility of less then 2 children per woman. In
the 1960s and 70s, almost all the European countries' fertility rates fell
below the replacement birth rate (Cincotta &Engelman, 2000).
Generally, in industrialized countries fertility rates remain low.
However, there are still many gaps, especially in the developing countries in
Sub-Saharan Africa, South Asia, parts of Latin America and the Middle
East. The United Nations Population Division projects that Africa (now 780
million) will attain somewhere between 1.5 to 2.1 billion people by 2050,
including accounts for some expected AIDS mortality (UN Population
Division, 1998).
By looking at the world trends, nearly two out of :five pregnancies
are unplanned. Generally women in the world seek to have smaller families
than their mothers. The demand for family planning services and
inexpensive, reliable birth control methods are not fulfilled. The future size
of world population will largely depend on the choices that governments,
foreign aid donors, businesses and non-governmental organizations will
make in the coming decades.
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Even if the population growth percent will decrease more and
continue to be low, it is expected that by 2020, 16% or about 1.2 billion
people will enter their childbearing years. Some 90% will be in the
developing world (Holden, 2002). Therefore, there is a pressing need for
new forms ofbirth control methods that are cheap, reliable, convenient,
reversible and culturally acceptable.
This should be 'a major time for investment' in new forms of
contraception, says Stewart, who was formerly in charge of
population affairs at the Department ofHealth and Human Services.
But contraception research, which had its heyday in the 1950s and
1960s, hasn't produced a major breakthrough since the introduction
of the birth control pill. And there are still only two choices for men:
condoms and vasectomy (Holden, 2002).
Only 2 out of the 20 largest pharmaceutical companies in the world are
committed to research on new contraceptive methods. Most companies are
working on only minor modifications of existing products. The main reasons
for this are liability worries and tough government regulation in the U.S. and
other countries. In addition the greatest demand is in poor countries. For
the companies which are doing well with the Pill it would not be profitable
to develop something new, that is cheaper and lasts a long time. Allan
Rosenfield, Dean of Columbia University's School of Public Health, said
that rules to encourage public-private partnerships would be a major step
forward, especially "if the government would offer a buffer against liability,
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as it has done with vaccines such as those for childhood diseases, but there's
no way this government would ever do that for contraceptives" (Holden,
Science)

POPULATION AND DIRECT CAUSES OF BIODIVERSITY LOSS
Why did these hotspots lose most vegetation with only 12.28%
remaining in intact condition? There are a few good reasons. First, since
such a great variety of life forms exist there, it is quite clear that the physical
conditions are very hospitable to life. Most are found in tropical, subtropical
and Mediterranean climate, very mild and fluctuating only slightly. Homo
sapiens also prefers to live in these desirable conditions. In places such as

tundra and taiga ofthe boreal regions, human survival is difficult; therefore
the largest undisturbed areas are found there. Consequently, the hotspots
overlap with human populations. Second, many of the hotspots are coastal
areas or islands, therefore for hundreds of years they were easily reached by
people. Some, including the Guinean Forests of West Africa, the Cape
Floristic Province, the Philippines, the Caribbean, and the Mesoamerica
were on routes of European trading and slave routes. The large-scale
colonization and commercial exploitation were primary reasons of early
habitat destruction on a large scale. Third, limitations to population
movements have large impacts in many hotspots. Human populations
expand, islands do not. Climatic, biome, and watershed boundaries limit our
species dispersal, so there is higher population density in optimal areas,
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followed by growing demands on land use, and resulting in habitat
destruction.
Human population size is a very important determinant of the scale
of use of the natural resources, upon which other species depend as well.
Population growth demands more food, water, and shelter. Most studies
concerned with the loss ofbiodiversity focus on its direct causes, which are:
•

Habitat loss and fragmentation

•

Biological invasion

•

Pollution

•

Over-harvesting

•

Human-induced climate change

However, they are driven by less direct, but underlying causes that are often
referred to as root causes. These are:
•

Demographic change (growth, density, and migration)

•

Social factors (poverty and inequity)

•

Policy and regulatory framework

•

Economy (Cincotta & Engelman, 2000).

Habitat Loss and Fragmentation

Population growth, increasing density and migration are in direct
linkages to habitat loss, disturbance and fragmentation, which constitute the
leading (50% or more) cause of species extinction. Habitats are being lost,
degraded and fragmented by a variety of land-use practices. The main ones
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include deforestation, dam construction, roadways, wetland drainage,
agricultural development, urban development, mining, and logging.
Population growth, increasing density and migration (often through
resettlement programs) cause expansion of cropland to satisfy food
demands, and housing sprawl to provide shelter.
Today approximately 97% of population growth and over 99% of
agricultural expansion occur in developing regions. Since the 1950s,
population has tripled and cropland has doubled in the tropics. The
minimum amount of land to supply one person's vegetation diet without
use of artificial fertilizers or loss of soil or its nutrients is 0.07 hectare, or a
little below a quarter of an acre. Today, an estimated 415 million people
live in countries that do not satisfy this quote. The number of people living
where cultivated land is critically scarce is projected to increase to between
600 and 986 million in 2025. The conversion of forests and grasslands into
croplands result in many local extinctions (Sala et al., 2002). Over 1.8
billion people live in 36 countries that have less than 0.1 hectare of forested
land per capita. This number is projected (with current trends in
deforestation and population growth) to increase to 3 billion (FAO, 1999).
In developing countries, between 1980 and 1995, forest cover declined by
an estimated 2 million sq. km, worldwide about 1.2 million sq. km of land
has been converted to cropland in past 30 years (Cincotta & Engelman,
2000).
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In a recent global survey, it was found that habitat loss was
definitely the principal factor affecting 83% of threatened mammals and
85% oftbreatened birds (Hilton-Taylor, 2000). Every kind ofhabitat has
been affected by degradation. Habitats such as tropical dry forests of
Central America have almost disappeared (UNDP et al., 2000). Dryland
ecosystems, which cover more than one-third ofEarth's land cover, are
extremely vulnerable as well. According to statistics, more than 250 million
people are affected by desertification (UNCCD, 2001). The main drivers
were livestock grazing, deforestation, conversion to cropland, and
introduction of non-native species. Wetlands play important role in
regulating water flow and providing habitat for a large number of species.
More than two-thirds of world's fish harvest is linked to coastal and inland
wetland areas.
Biological Invasion

A recent review of global species decline ranks biological invasion
as the number two cause of biodiversity loss (Tuxhill &Bright, 1998). Port
cities often act as launching points. Population growth and migration
expand trade and transport services around the world. For example, by 1990
more than 1.2 million tourists were arriving in foreign destinations each day
(World Tourism Organization, 1994). Over 86 000 merchant vessels ply the
seas, emptying cargo and ballast thousands of miles from points of origin
(Institute of Shipping Economics and Logistics, 1997). Now more than ever
before, movements of people, resources and species triggered by
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globalization of trade, population growth, and migrations increase across
geographic barriers. Invasive species endanger native ones through
predation, alteration of habitat and disruption of ecosystem processes.
Aquatic introductions grow tremendously, influencing water habitats as well
as coastal and other adjacent habitats; from 124 freshwater and 59 marine
introductions between years 1800-1899, to 983 freshwater and 1231 marine
between 1980 and 1998 (FAO, 1998).
Pollution

This serious problem is caused by a number of synthetic and organic
pollutants. Earth's biosphere is exposed to tens of thousands of chemicals,
including some 600 pesticides (Nash, 1993). In order to support alwaysgrowing population, intensified farming is practiced nearly everywhere,
using increased amounts of fertilizers and pesticides. Urban population
densities are sources for unimaginable concentration of nitrogen and
phosphorus compounds, in sewage, organic garbage, industrial and
automobile emissions, and lawn fertilizers. Nitrogen deposition is a major
cause of biodiversity loss. High concentration of it in soil and water can
lead to loss and shifts of plant species.
The most vulnerable are aquatic ecosystems. In a review of39
world' s watersheds, researchers found that population density was the most
powerful determinant of river-borne nitrates (Cole et al, 1993). There are
about 50 coastal "dead zones" in coastal areas caused by nutrient rich urban
and farmland runoff. These areas are depleted in oxygen by toxic algal
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blooms. Today roughly two-thirds ofworld' s people live within 150 km of
coastlines. By the year 2025, it is projected that this number will rise to
three-quarters, adding about 1.4 to 2.3 billion more people (Hinrichsen,
1994). Such rapid growth will pose a major threat to biodiversity-rich
estuaries and coral reefs. Oil spills have large impact on biodiversity as
well, not only in marine waters but also in coastal areas. In 1998 alone, a
total of I 08 000 tons of oil were spilled as a result of 215 incidents (Etkin,
1999).
Over-Harvesting

Overhunting, overfishing, overtrapping, and overcollecting of wild
plants pose serious threats to many species. The combination of population
demands for food as well as non-existent or unenforced laws are the main
root causes for these activities. Bush-meat trade is a well-documented
example in each of extensive tropical forests. Most of the kill feeds logging
camps or goes to nearby urban markets. The prime targets are mammals
(including primates), but also birds, reptiles and amphibians. Many exotic
species end up in Europe and Asia (Robinson et al., 1999). Economic
hardship promotes illegal hunting. Certain desirable wild-plant and animal
parts end up on African and South American tourist trades, or in South and
East Asian herbal medicines. Exotic pets and plants fmd way to North
America. Illegal trade of products derived from wildlife is valued at
approximately US $10 billion annually (Mahony, 1996).
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Human-Induced Climate Change
In response to climatic change, plant and animal species shift their

ranges. However, this time the problem seems to be the lack ofhabitat to
which these organisms could disperse. Now, most threatened species,
cloistered in protected areas are surrounded by urban and agricultural
development.
Carbon dioxide emissions are on the rise. Even with growing
populations, per capita emissions are still increasing, causing accumulation
of greenhouse gasses in global atmosphere, and ultimately resulting in future
global warming. One-fifth of world's population accounted for 62% of all
emissions in 1996, while the poorer one-fifth for less than 2% (Cincotta &
Engelman, 2000).
During the 1990s, climate change emerged as one of major potential
threats to biodiversity. The IPCC concluded that climate change could lead
to adverse impacts on ecosystems (IPCC, 2001 ). The impact can be noticed
on marine life, such as coral reef bleaching, which increased greatly since
1989. There are not many clear terrestrial examples. However it has been
implied that this is a reason for decline of amphibians in tropical montane
forests (Pounds et al., 1999). In comparison with other direct causes, this
one seems to be more linked to social factors such as standard of living,
economy, and policies.
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POPULATION IN BIODIVERSITY HOTSPOTS
In the year 2000, Population Action International published a report,
for the first time on a global scale, which examines the impact of population
growth and density in each of the 25 Hotspots and the 3 Major Tropical
Wilderness Areas. This analysis used geographical data from the
Conservation International, a map of 1995 population density produced by
the National Center for Global Information Analysis at the University of
California, in the U.S., and national and sub-national population growth
data from countries around the world (Cincotta & Engelman, 2000). The
results of this analysis provide additional, very direct measures of threat.
They play important roles in determining the extent and nature ofhuman
domination over ecosystems.
As of 1995, more than 1.1 billion people were living within the 25
Hotspots. On average, the population density was almost twice of the
world' s average, being 42 people per square kilometer. The 16 out of25
hotspots had the densities at or above the world average. Extremely high
densities were found in the following:
•

Western Ghats/Sri Lanka-341-people/sq. km, over 8 times the
global average.

•

Philippines-198-people/sq. km, 4.7 times.

•

Caribbean-136-people/sq. km, 3.2 times.

•

Sundaland- 121-people/sq. km, 2.9 times

•

Mediterranean- Ill-people/sq. km, 2.6 times.
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•

California Floristic Province-1 08-people/sq. km, 2.6 times.

•

Guinean Forests ofWest Africa-104-people/sq. km, 2.5 times

•

Indo-Burma- 98-people/sq. km, 2.3 times.

Five lowest densities were found in Succulent Karoo (30), Brazilian
Cerrado (7), New Caledonia (8), New Zealand (11), and Southwestern
Australia (13) (Cincotta & Engelman, 2000).
As mentioned before, the global human fertility declined significantly.
However, in the hotspots population is growing by 1.8% annually, 38%
faster than world growth rate of 1.3% per year, and even above the average
for developing countries of 1.6% annually. Even in the hotspots contained
within developed countries, the growth rate is much higher than in average
for these regions of 0.3%. Here, the migration to coastal warmer areas is the
main reason. Only one hotspot, the Caucasus of Central Asia has a
decreasing population (-0.3% annually). However, it is still one often most
densely populated hotspots (76 people/sq. km). In 21 out of25 hotspots,
population growth is at or above the world's average growth rate of 1.3%
per year. The most significant ones are:
•

Choc6-Darien-Western Ecuador-3.2% per year, almost 2.5 times
the global average.

•

Tropical Andes-2.8% per year, 2 times the global average.

•

Madagascar and Indian Ocean Islands, Guinean Forests of West
Africa -2.7% per year, 2 times.

•

Brazilian Cerrado-2.4% per year, almost 2 times.
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Only New Zealand, California Floristic Province, Caribbean and of course
Caucasus fell below world's average. Around 75 million people or 1.3% of
world's population live on 6% ofthe Earth's land surface ofthe 3 major
tropical areas. Their average population growth rate is approximately 3.1%
annually, 2.4 times faster than the global average rate (Cincotta &
Engelman, 2000).
Michael Soule, conservation biologist, expressed the connection
between biodiversity and today's high human population: "The more
fundamental causes (ofbiodiversity loss) are rooted in the contemporary
human condition, especially as they are amplified by the explosive growth

in human numbers in the last three centuries" (Raven, 1997).
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1. TROPICAL ANDES
This is the richest and the most diverse hotspot on Earth. It extends
from Venezuela, through Colombia, Ecuador, Peru, and Bolivia to
northwestern Argentina.
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Biome types include tropical rain forest, tropical dry forest and highaltitude grassland.
The distinct vegetation regions include:
•

Montane forests (1,2,4,5,6,7,and 8)

•

Paramo (3,9,and 10)

•

Dry forests (11, 14)

•

Yungas (12,13,and 15)

•

Puma (16) (Mittermeier et al., 1999).

Flagship species
Mammals: the Peruvian yellow-tailed wooly monkey, the night monkey,
the Colombian wooly monkey, the spectacled bear, the jaguar, the mountain
tapir, the llama, the alpaca, the wild guagua de paramo, the vizcacha.
Birds: the Andean condor, the hummingbirds (greatest diversity in the
world), the guans, the curassows, the chachalacas.
Amphibians (greatest diversity on Earth): poison dart frogs including
Epipedobates tricolor from Ecuador (source of compound epibatidine of
analgesic power more than 200 times that of morphine, but without
addictive side effects) (Mittermeier et al., 1999).

Threats
The most disturbed portions are the Inter-Andean valleys where less
than 10% of the original forest remains. Since this is the most hospitable
environment, the population centers including Santa Fe de Bogota (over 8
million people), Quito (2 million), Arequipa (4 million), and La Paz/El Alto
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(3 million), continue to expand. As a consequence, the habitats have been
largely degraded. Extensive wetlands have later been converted to a largescale, mechanized agriculture. Puna habitats have been exploited for
firewood, and effected by mining industry, toxic runoff and water
contamination. Introduced exotic grasses for cattle forage compete with a
number of native savanna grasses. Furthermore, colonization by migrants
from degraded highlands increases the pressure on the resources.
Construction of roads opens up remote areas for these landless people.
Deforestation is followed by the growth of agriculture, which requires large
amounts of chemical fertilizers that end up in watercourses via runoff.
Hydroelectric projects flood the extensive forest areas, disrupting habitats.
In the high Andean forest of Colombia thousands of hectares have been
cleared to extensive cultivation of the opium poppy. Unfortunately, the
programs designed to control these illegal crops use chemical defoliants that
intensify damage to native biodiversity (large die-off of amphibians). The
newest threat is oil exploration and exploitation, particularly in Colombia,
Ecuador and Peru (Mitterrneier et al., 1999).
Conservation Efforts
About 25% of original extent of this hotspot remains in more or less
pristine condition, but only about 6.3% are found in 77 government
protected areas. Fortunately, a growing number of private reserves, smaller
but sometimes better protected, is filling this conservation gap. To ensure
gene flow among populations, it is very important to establish larger areas or
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interconnect existing parks through biological "corridors" (Mittermeier et
al., 1999).
In 1993 the Conservation International Rapid Assessment Program
(RAP) started exploring possibilities for conservation through social,
cultural, and biological analysis. Since then, several "corridor" projects are
underway with the involvement of many other organizations such as
Proselva (private Colombian conservation group), Colombian Ministry of
Environment, FADEMAD (local campesino organization), FENAMAD
(local indigenous organization), and Mobil providing fmancial support
(Mittermeier et al. , 1999).
Other activities of the Conservation International, cooperating with
the Andean Development Corporation (CAF) include: identification of
infrastructure development' impacts on ecologically and socially fragile
areas, amelioration of the most dangerous threats, and proper infrastructure
development. In 1995, groups of experts in biodiversity, anthropology,
economics and social issues met in Caracas to produce priority maps for this
hotspot. Moreover, the Conservation International, working with
Colombian government, showed efforts in conserving the key endangered
species, for example of the Andean Condor reintroduction in Venezuelan,
Colombian and Ecuadorian Andes (Mittermeier et al., 1999).
Certainly, governments and NGOs need to intensify their work on
rehabilitation of agriculturally degraded areas. The communication of
biodiversity preservation in local communities is the most important. People
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must accept and appreciate economic and cultural value of their biological
wealth. The awareness oftheir competitive advantage in international arena
will likely change their attitudes and behaviors toward natural surroundings.

2. MESOAMERICA
It is one ofthe richest and most diverse hotspots with high levels of

endemism throughout the region. It includes tropical rain forest and tropical
dry forest formations, from Panama Canal east and north through Costa
Rica, Nicaragua, Honduras, El Salvador, Guatemala, Belize, extending into
southern and central Mexico-the northern border ofNeotropics
(Mittermeier et al., 1999).

This region's distinct vegetation includes:
•

Moist forests (1 ,2,6,12,14,15,and 21)

•

Dry forests (3,7,16,21 ,22,25,26,27,and 31)

•

Montane forests ( 4, 11)

•

Mangroves, swamps, and wetlands (5 ,13,17,and 30)

•

Pine forests (8,10)

•

Pine-oak forests (9,23,and 29)

•

Savannas (19,24,and 28) (Mittermeier et al., 1999).
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Flagship species
Mammals: the spider monkeys, the howler monkeys, the Central American
squirrel monkeys, the jaguar, the Baird's tapir, the quetzal, the macaws, the
horned guan.
Reptiles: the Morelet's crocodile, the Central American river turtle.
Amphibians: the golden toad, the golden harlequin frog, and the poison dart
frogs.
Invertebrates: the Monarch butterfly (Mittermeier et al., 1999).

Threats
Nearly half of the people in the region live in rural areas, where they
directly depend on surrounding natural resources. The hotspot exhibits
some ofthe highest deforestation rates, for example between 1980-1990
averaged 1.4% annually. Now, about four-fifths of original forests have
been cleared or significantly modified. Numerous species are threatened
with extinction. First, most of tropical forest inhabitants use obsolete
agricultural techniques to grow crops. However, many of them suffer from
landlessness, poverty and malnutrition. Second, commercial success of
crops such as coffee, bananas, oil palm, and livestock have led to more
conversion of lowland and highland forests into cropland and pasture.
During the last 30 years, transformation of tropical forest to pasture for beef
cattle (so called "hamburger connection") has been the single most
important cause of natural resource degradation in this region. As a case in
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point, today's livestock production consumes two-thirds of agricultural land

in Mesoamerica (Mittermeier et al., 1999).
While many new national parks and reserves have been established
by national governments during the last 30 years, a lot of them remain
protected only on paper, many are home to human communities, so
environmental degradation continues. Some are too small to provide
adequate protection to biodiversity, and are vulnerable to illegal squatters
and poaching. Furthermore, the population growth around many of
protected lowland forest areas is highest in Mesoamerica. For example, in
the Selva Lacandona ofChiapas, Mexico, 52% of population are under the
age of 15, and the growth rate reaches 7% annually. In the Guatemalan
Peteu, population growth rates are between 8-10% due to high natural
increase and immigration. Beyond that, Guatemala faces dilemma of
exploiting oil reserves located inside protected areas. Fortunately,
CONAP-National Council of Protected Areas achieved support of the rest
of government in declaring that oil will not be exploited inside the Maya
Biosphere Reserve 's core zones, except for one-- Laguna del Tigre National
Park (Mittermeier et al., 1999).
In the Mesoamerica Hotspot, with the exception ofEl Salvador, the
estimates for remaining natural vegetation, including secondary forest
formations, range from 31.5 to 47%. When all the data is combined, the
estimate is 20 % of the original extent for remaining primary forest. This
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represents the third largest area with remaining primary vegetation within
the hotspots (Mittermeier et al. , 1999).
Conservation Efforts
Some 12% of region's land are protected in a variety ofparks and
reserves. Currently, the most important conservation action concentrates on
the creation and maintenance of the Mesoamerican Biological Corridor.
The project has been adopted during the 1980s by a host of donors, the
governments of this region, and international conservation groups, such as
the Conservation International, the World Wildlife Fund, the Nature
Conservancy, and the Wildlife Conservation Society. The project has three
main objectives: to maintain the integrity ofthe existing protected areas, to
determine the locations of new protected areas, and to connect all these
areas through the establishment ofbiodiversity-friendly plantation forests
and agroforestry systems. The governments of all Mesoamerican countries
have adopted this concept because it provides logical framework for
conservation and it is supported by international organizations by providing
technical assistance and funding. The conservation activities include: park
protection; buffer zone management, regional planning, and sustainable
enterprises based on food production and export crops; infrastructure
establishment; biological research stations involving national universities,
local communities and local NGOs. They promote ecotourisrn, help privatesector companies to establish native crops production, handicrafts, and
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natural products for international markets. No doubt, these are great
economic alternatives to destructive farming and ranching.
Furthermore, many national-level institutions for biodiversity
conservation have been developed. Here are some examples. INBIO-the
National Biodiversity Institute of Costa Rica, was founded in 1989. The
mission of this nonprofit organization is the promotion of greater awareness
of Costa Rican biodiversity, its conservation, and its use to improve human
quality of life. It works closely with the Ministry ofEnvironment and
Energy (MINAE) and the National System of Conservation Areas (SINAC)
of the Costa Rican government (Mittermeier et al., 1999).
CONABIQ-the Mexico's National Commission for the
Knowledge and Use ofBiodiversity was founded in 1992. Its mission is the
recognition of cultural, social and economic values of biodiversity, the
promotion of knowledge and use of it through activities of conservation and
sustainable use. This interministerial governmental entity involves a
number of other ministries. It is supported mostly by federal governmental
funds, the private Fund for Biodiversity, and contributions from other
national and international sources (Mittermeier et al., 1999).
Another active NGO in Mexico, Agrupaci6n Sierra Madre in
Mexico, founded in 1989, works with private sector and communities in
biodiversity key areas by supporting natural resource conservation
(Mittermeier et al., 1997). It already developed relationships with 170
businesses in Mexico. One of its most important strategies is to further
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public awareness. Other important institutions include: the Belize Zoo,
established in 1983, and the Miguel Alvarez del Toro Zoological Park in
Mexico, established in early 1970s. Both exhibit only native faunas, they
are built with support from number ofU.S. organizations, especially the
Wildlife Preservation Trust (Mittermeier et al., 1999).

3. CARIBBEAN
This hotspot consists of the islands of the Greater Antilles, the
Lesser Antilles, the Bahamas, the Turks and Caicos Islands, and subtropical
Florida from Lake Okeechobee south through the Everglades into Florida
Keys. The principal biome types include tropical rain forest, tropical dry
forest, and xerophytic vegetation (Mittermeier et al., 1999).
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Flagship species
Mammals: the solenodons, the hutias, the Caribbean monk sea~ the Florida
panther, and the Key deer.
Birds: the Amazon parrots of St. Vincent, St. Lucia and Dominica, the
Cuban bee hummingbird (the world's smallest bird and warm-blooded
animal), the Cuban ivory-billed woodpecker.
Reptiles: The Cuban crocodile, the American alligator, the Aruba Island
rattlesnake, the West Indian rock iguanas, the galliwasp lizards, the
Epicrates boas.
Plants: the West Indian mahogany, the Walnut, the West Indian ebony, the
poui, the star apple, the wild mammee (Mittermeier et al., 1999).

Threats
During European colonialism years, primarily commercial growing
of sugar cane caused irreversible environmental degradation. In addition, the
introductions of many alien species such as the Indian mongoose, rats, cats,
goats, donkeys and monkeys caused extinctions of dozens of endemic
species, especially reptiles and amphibians. Today, the region continues to
be impacted by growing human population. The Caribbean is the third most
densely populated hotspot, averaging 136 people per sq. km. Haiti is the
most extreme example, being one of most densely populated nations on
Earth. Its population density in 1996 was 270 people per sq. km. The
island' s ecosystems have been mostly devastated (Mittermeier et al., 1999).
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Tourist industry has heavily impacted most of the region, especially
coastal ecosystems by construction of tourist facilities, vacation homes, golf
courses and roads. Agricultural expansion is still a major threat in Greater
Antilles by cacao, coffee and tobacco plantations. Mining has also had a
major impact, for example bauxite mining on islands like Jamaica. Beaches
and riversides are being exploited for building materials such as gravel and
sand, having serious impacts by causing erosion, flooding and pollution
(Davis et al., 1997).
50% of southern Florida's wetlands of the Everglades have been
"reclaimed" by the system of dikes, drainage canals and landfills in the
beginning of the last century. As an effect, its hydrogeography, ecology,
seasonal climate and vegetation have been greatly altered, causing drops of
about 90% of wading bird populations and endangering several species,
such as the Florida manatee, the indigo snake and the snowy egret (NPS,
1998). Human population growth has been dramatic as well. For example
in Miami alone, 861 inhabitants in 1890 increased to over 2 million in 1995
(BSP et al., 1995). Today about 900 people a day move to Florida, creating
a need of 200 000 gallons of water each day. In addition, alien species
introductions have been taking its toll at a large scale. Currently, invasive
plants cause the most serious impact. Only in the Everglades National Park
there are some 272 exotic species making 25% ofFlorida' s current flora.
Most problematic ones include the Brazilian pepper, the melaleuca, the
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Australian pine, the water hyacinth and the hydrilla (Mittermeier et al.,
1999).
For the whole hotspot the remaining pristine vegetation occupies
11.3% of original extent of the region.
Conservation Efforts
Currently, 15.6% ofthe original extent is officially protected, and it
apparently includes ecosystems in less than pristine condition.
Unfortunately, many national parks on the islands are too small to provide
effective protection over long term, and many are unmanaged and
unmonitored. Certain key ecosystems are underrepresented or absent from
the protected area network. However, many conservation organizations
exist within the region. Here are some examples. The Island Resources
Foundation (IRF) provides development and environmental planning
assistance to governments and organizations of small tropical islands in
eastern Caribbean. WIDECAST, is the only region-wide NGO devoted to
conservation and recovery of sea turtles. The Caribbean Conservation
Association (CCA), existing for over 30 years, facilitates development of
policies, programs and activities to sustainably manage Caribbean resources.
The Caribbean Conservation Corporation (CCC), existing for over 40 years,
has been providing region-wide conservation to sea turtles and other marine
life. In the U .S., the National Park Service and other governmental bodies
maintain protected areas such as the Everglades National Park. The
Everglades is designated as World Heritage Site, and International
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Biosphere Reserve and Wetland oflntemational Significance (Mittermeier
et al., 1999).
The positive legislative and public supports have been encouraging
with numerous restoration projects. There is still opportunity to protect this
region' s biodiversity. The protected areas need to improve maintenance and
management. New conservation areas need to be established. Additional
legislation and policies need to be developed, especially in the highly
diverse islands of Cuba, Hispaniola and Jamaica. The emphasis on research
in existing and potential areas needs to increase. More conservation
education and public awareness programs need to be established. More
species conservation activities need to be initiated (Mittermeier et al., 1999).

4. ATLANTIC FOREST
It is one of two major rain forest (tropical and subtropical) blocks

within Brazil. It extends into eastern Paraguay and extreme northern
Argentina. Brazil has perhaps the highest primate species diversity in the
world (Mittermeier et al., 1999).
Flagship species

Mammals: the monkeys, the lion tamarins and muriquis (some of most
endangered primates on Earth), the thin-spined porcupine, the maned sloth.
Birds: the Alagoas curassow, the seven-colored tanager, and the Amazon
parrots (Mittermeier et al., 1999).
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Threats
Since this is Brazil's agricultural and industrial center, it is also the
most heavily populated. At least two-thirds of country's population lives
there. Sao Paulo, Rio de Janeiro, Belo Horizonte, Salvador and Recife
account for more than 50 million people, putting extremely heavy demands
on the natural resources. History of sugar plantations, cattle ranches,
extensive forest burning, coffee and cocoa plantations, then industry and
agriculture, coastal development and urban sprawl reduced the extent of
original pristine vegetation to only 7.5% of the hospot's area (Mittermeier et

al., 1999).
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Conservation Efforts

There are many national parks, federal biological reserves, and
federal ecological stations protecting 2.7% ofthe region' s total land area.
Besides areas protected by the government, the Private Natural Heritage
Reserve Program offers tax incentives for protection of natural habitats and
special credit lines for agriculture to landowners. Since 1990 about one
hundred of these reserves have been created in Brazil. The number of
protected areas is impressive. Unfortunately, most of them suffer because of
unresolved land claims, management conflicts, inadequate staffmg, and also
mining, timber extraction, pollution, highways, livestock and erosion. Also,
the issue of landless peasants is increasingly serious. The National
Environmental Program, financed by the World Bank with $185 million to
develop infrastructure, started the first significant effort in the mid 1980s,
concentrating on publicly protected areas. The results were mixed because
of little emphasis on root causes of threats (Mittermeier et al., 1999).
Since The 1992 Earth Summit in Rio de Janeiro, conservation
strategies improved greatly. In 1994, continent-wide study was
commissioned by the United States Agency for International Development
(USAID) and conducted by the Biodiversity Support Program, the
Conservation International and several other institutions, to identify major
Brazilian biomes in need of immediate attention (BSP et al., 1995). As well
in 1994, over $30-million Brazilian National Biodiversity Program

(PRONABIO) was created and coordinated by the Ministry of Environment,
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and funded by the Brazilian government and the Global Environmental
Facility (GEF). The efforts include priority-setting workshops, research,
conservation of public and private lands, sustainable management of forest,
coastal and marine resources, and agriculture and biodiversity (Mittermeier
et al., 1999).
The growth ofNGO's capacity is impressive, with about 700 of
environmental ones being active in Brazil today. Yet, funding still lags
behind. Most recently, a major project to establish extensive forest corridors
in Atlantic Forest and Brazilian Amazonia was de-sized. These corridors,
covering between 15 and 20% ofthe total area of these regions, are
estimated to contain over 75% of the rain forest diversity of the country.
This is one of the highest-priority hotspots.

5. CHOCO-DARIEN-WESTERN ECUADOR

This hotspot covers northwestern comer of coastal South America,
including Colombia, Ecuador, and extreme northwestern Peru, and Darien
forests of eastern end of Panama. Biome types include tropical rain forest
and tropical dry forest (Mittermeier et al., 1999).
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Flagship spuies

Mammals: the tamarins, the spider monkeys.
~:

the long-wattled umbrella bird, the blue-black grassquit, and the

white-winged guan.
Amphibians: the poison dart frogs.
Plants: the boroj6, the jipijapa, the platanillos (Mittermeier et al., 1999).
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Threats
The degree of threat varies largely within the region. While the
northern Choc6 is still largely pristine, only 2% of intact forests are found in
the coastal Ecuador. The total of24% of the original vegetation remains.
The population density is 44 people/sq. km, a little over the world' s average,
but the population growth of3.2% per year is the highest of all hotspots
(Cincotta & Engelman, 2000). The population problem especially in
Ecuador has major impact on the habitat degradation. Although the fertility
rate has changed considerably from 6. 7 children per woman between 19601965 to 3.1 between 1995-2000, there was 11.5 million people living there
in 1995 (Cincotta & Engelman, 2000).
Consequently, timber extraction and agriculture expansion are still
increasing. Overgrazing, logging and hunting of such species as the
American crocodile, the mantled howler monkey and the southern river otter
impact the southern end ofthe region. Fortunately, the protection seems to
be quite adequate. Moreover, the mangrove formations are threatened
throughout the hotspot' s coasts, mainly by overexploitation for timber and
fuel wood, and by clearing for shrimp aquaculture.

Conservation Efforts
Today about 6.3% of original extent of pristine vegetation is found
in national parks, science centers, forest, ecological, military and indigenous
reserves. National governments, multilateral and bilateral funding agencies,
as well as international and national conservation organizations are involved
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in a variety of conservation projects. Currently major effort is being placed
on the establishment of the 400 000-hectares Naya Corridor Biospherar
Reserve in south central Colombian Choc6 to link two national parks. The
organizations involved in this project are the Conservation International, the
Colombian Ministry of Environment and Proselva (private conservation
group). Unfortunately, declaration of park alone does not guarantee an
adequate habitat protection. Many ofthe existing parks have been impacted
by deforestation. Indeed, effective management is necessary in order to
succeed. There are many challenges and opportunities in this region. There
is still possibility, in contrast to most other hotspots, of setting aside large
wilderness block of forest (Mittermeier et al., 1999).
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6. BRAZILIAN CERRADO

It is the only hotspot that consists of saV8JUUl, wood1and/savanna,

and tropical dry forest ecosystems. It is located in the central Brazil. Fire is
an important &ctor to its ecology since many plant species are firedependent. It is considered one ofthe richest of all tropicaJ savanna regions
(Mittenneier et al, 1999).
Flagship species

Mammals: the maned wolf, the giant anteater, the giant armadillo, the
Brazilian tapir, the pampas deer, the jaguar, the puma, the ocelot, the
jaguarundi.
Birds: the rhea, the seriema.
Plants: the buruti, trees of genus Tabebuia (Mittermeier et al., 1999).
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Threats

Cattle ranching, the primary economic activity to have the first major
impact on the region, was practiced from the 18111 century to the mid-1950s.
Then, drastic changes took place with the construction of Brasilia to
stimulate movement into the interior of the country. Highways were
constructed, automobile industry, agricultural megaprojects (including
production of cash crops such as soybean, corn and rice), as well as
managed pastures were established. In order to make this expansion
possible, natural vegetation was cleared, the crops were treated with
fertilizers, intensive herbicides and pesticides. Today, one-fourth of all
grain produced in Brazil comes from the Cerrado. And, there is still a
steady increase in cattle ranching and agribusiness. About 20% of the
region's original extent remain in a more or less pristine condition
(Mittermeier et al., 1999).
Conservation Efforts

Only 1.2% ofthe hotspot is protected, so Cerrado is very poorly
represented. Furthermore, most of these areas are small and unmanaged.
Only recently, 20 private reserves have been created by FUNATURA,
Brazil's leading environmental organization. Another positive development
is a project to protect the most important Cerrado's park-the Emas
National Park. The Conservation International and its local partner the
Fundacao Pro-Emas make the effort to reduce destructive practices of a
large-scale agricultural activities that surround the park. Their other
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activities include reforestation, reduction of erosion, environmental
education and stimulation of ecotourism. The European Union founded the
project with $900 000. Another victorious event was the establishment of
Grande Sertao Veredas National Park in 1989 by FUNATURA, with help of
the Nature Conservancy. In addition IBAMA-Brazil's national
environmental agency signed an agreement in 1991 to better management,
which was funded by the frrst and only debt-for-nature swap ever approved
for Brazil (Mittermeier et al., 1999).
The important step is the international recognition ofthe Cerrado as
one of top biodiversity priorities in Latin America (BSP et al., 1995).
Besides recognition as a hotspot by the Conservation International, the
Regional Priority-Setting Workshop brought together 215 experts and
participants from U.S. and Great Britain to Brasilia in March 1998. It was
organized by FUNATURA, the Conservation International, Fundacao
Biodiversitas and the University of Brasilia, and supported by Brazilian
Ministry of the Environment, the Brazilian National Research Council, the
Global Environmental Facility (GEF) and the World Bank. The 70 priority
areas were identified in Brazil, including fragmented Cerrado remnants.
The top recommendations included immediate action changes in legislation
to create incentives to preserve biodiversity and water sources, and creation
of new protected areas (Mittermeier et al., 1999).
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7. CENTRAL CHILE

This Mediterranean-type hotspot covers central-northern Chile

(about 40% of the country), and can be divided into two regions: typical
Mediterranean and arid area of winter rainfiill deserts (Mittermeier et al.,
1999).

Flagship speeies

Mammals: the huemul, the Andean deer, and the chinchilla.
Birds: the Andean condor (the largest flying bird of the Americas).
~:

the copihue, Nothofagus alessandri (forming Ruil forest)

(Mittenneier et al., 1999).
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Threats
The most serious threats are habitat degradation, plantation forestry,
nonsustainable use of native forests, forest fires, overgrazing, the spread of
alien species, and trade of native species. More locally, urbanization,
development of coastal areas for tourism, construction of major highways
and hydroelectric complexes had major impact. In fact, Chile has one of the
fastest growing economies of all of Latin America and still strongly depends
on the natural resources. The most significant threat in the Mediterranean
portion is the concentration of population. The destruction of forests and
woodlands for the extraction of timber and fuelwood has a long history
there. Moreover, exotic species, mostly weedy of European origin, heavily
invaded the whole region. In the1970s, a new major threat emerged-8 to
27% of central-southern Chilean landscape was transformed into pine and
Eucalyptus plantations, covering more than 2 million hectares and possibly

twice as much in the Coast Range, where there is the highest plant diversity
and endemism. Another important threat in the Mediterranean type subunit
are accidental or intentionally set fires in natural vegetation which often
result from uncontrolled fires in plantation forests, especially Eucalyptus
ones (Mittermeier et al., 1999).
Until1993, commercial trade of reptiles was a major threat in the
region as well. Over the period between 1985 and 1992, the number of
exported reptiles rose from 3 548 to 600 000. Amphibians, especially frogs
and toads, were also affected. Even though there is no commercial trade
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practiced any longer, illegal use and export are still a problem because of
Jack of reinforcement of existing laws (Iriarte et al., 1997). Number of
taxonomists for each group of plants and animals is extremely low, so the
list of endangered species is far from being complete. Although it is
difficult to come up with the estimate for pristine natural vegetation,
approximately 30% remain (Mittermeier et al., 1999).
Conservation Efforts
The protection of the biota depends heavily on the National
Protected Area System that created national parks, national reserves and
national monuments, serving multiple functions, such as protection of areas
of scenic value, landmarks and biodiversity. There are very few private
reserves in Chile. The country is a part of many important international
conventions that relate to environment, the important one is the Convention
ofBiological Diversity. With 19% of Chile being currently protected, only
3.1% fall within the hotspot region that harbors the majority of country's
biodiversity. Half of vegetation types of winter rainfall deserts and onethird ofMediterranean subunit are not represented in protected areas. An
additional problem is that practically all land outside of protected areas
system is privately owned. In 1997, the Chilean Environmental Law was
established to create private reserves. Surely, collaboration among
government, private sector and civil society will be essential to create
integrated and successful conservation strategy (Mittermeier et al. , 1999).
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8. CALIFORNIA FLORISTIC PROVINCE

Most of this hotspot lies in California's Mediterranean climate, but
also includes coastal mountains of Oregon, extends into Mexico's Baja
forest and Chaparral ecosystems, and includes island of Guadalupe
(Mittermeier et al., 1999).

,
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Flagship species

Mammals: the grizzly bear (last one shot in California in the 1920s), the
Roosevelt 's elk, and the tule elk.
Birds: the California condor (the largest North American bird), the northern
spotted owl, the marbled murrelet, the red tree vole.
Reptiles: the San Francisco garter snake, the California gnatcatcher, and the
San Joaquin kitfox.
Plants: the giant sequoia, the coastal redwood (Mittermeier et al., 1999).

Threats

The region is seriously threatened. The state of California is the
most populated and the fastest growing state in the U.S .. California's
economy ranks among those ofthe world' s top seven countries, it grows
half of agricultural products consumed each year in the U.S. (Jensen et al.,
1993). There are many threats in this region, such as urbanization, air
pollution, large-scale agriculture, logging, strip mining, oil extraction, road
construction, livestock grazing, spread of exotic plants, use of off-road
vehicles, and suppression ofnatural fires (Mittermeier et al. , 1999).
Eight of nation's most endangered ecosystems are located there:
beach and coastal strand, southern California coastal sage scrub (1 0%
remains), large streams and rivers, California riparian forests and wetlands
(1 0%), California native grasslands (1 %), old-growth ponderosa pine
forests, cave and Karst systems, and ancient forest ofPacific Northwest
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including coastal redwoods (15%). Approximately 24.7% remains in more
or less pristine condition ofthe original extent. At least 70 species and
subspecies of plants and animals have already been lost because ofhunting
or habitat degradation (Mittermeier et al., 1999).
Conservation Efforts

The basic units of habitat and wildlife protection are national parks,
wilderness areas, national wildlife refugees, state parks, and privately
managed lands. Approximately 9.7% of land is officially protected, but also
including areas managed for public recreation like state parks. Since most
(88%) of California Floristic Province is located within California, the
preservation there is most critical. The good news is that California has
spent more money on conservation during the past two decades and has set
more habitats for threatened and endangered species than any other U.S.
state. However, some habitats are overrepresented, while others
underrepresented. There is a number ofNational Parks such as the
Yosemite National Park, the Sequoia National Park, the Redwood National
Park, and the Channel Islands National Park. In addition to those,
significant portions are protected within 50 wilderness areas, 16 national
wildlife refuges, 107 state parks, 6 U.S. military installations, and more than
50 areas managed by NGOs, including the University of California Nature
Reserves System. Creation of many of these protected areas was brought by
actions of highly dedicated and effective groups such as the Sierra Club, the
Wilderness Society and the Nature Conservancy (Mittermeier et al., 1999).
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Within southwestern Oregon there are 6 wilderness areas and 7 state
parks. The largest one is the Kalmiopsis Wilderness Area. Northern Baja
California, in Mexico, has two national parks: Constituci6n de 1857 and
Sierra de San Pedro Martir. Various governmental agencies and private
organizations have carried out much outstanding work. However, the
hotspot still suffers from threats, and needs better representation of certain
unique habitats, such as riparian forests and perennial grasslands, as well as
better protection of certain habitats like coastal redwoods (Mittermeier et al.,
1999).
9. MADAGASCAR AND INDIAN OCEAN ISLANDS
Madagascar is the fourth largest island on Earth and the largest
oceanic island. It has been isolated from other landmasses for more than
160 million years, so consequently most of plant and animal species that
evolved there are unique. The endemism at generic and family levels, as
well as species diversity are very high. Even though it occupies only 1.9%
of total land area of African region, it has more orchid species than the
whole African mainland. It has approximately 25% of the whole African
region' s vascular plants. Diversity oflemurs, extremely high with 33
species and 51 different taxa, represents 12% of all living primate species.
It is one of92 countries with wild primate populations, but it represents 21%

of all primate genera and 36% of all primate families. The primary biome
types include tropical rain forest, tropical dry forest, and xerophytic
vegetation (Mittermeier et al., 1999).
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Flagship spe«:ies
Mammals: the lemurs such as the pygmy mouse lemur, the indri, the
diademed sifaca, and the aye-aye, the Rodrigues fruit bat.
Birds: the Mauritius kestrel, the Mauritius pink pigeon, the echo parakeet
Reptiles: the Aldabra tortoise (1 of2 largest on Earth), the chameleons, the
Gunther's gecko, the Telfair's skink, the Round Island boa.
AmPhibians: only frogs-the colorful mantellas, the tomato frog
(Mittermeier et al., 1999).
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Threats
Most extinction episodes happened recently within the last thousand
years, and effected the giant lemurs, the elephant birds, the giant tortoises,
the dodo bird, and many others. The main threat is habitat destruction,
especially in the form of deforestation. Only 10% of original primary
vegetation remain. Rapidly growing population puts more demand on what
is left. There are approximately 15.5 million people in the region, with the
growth of2.7% per year, and average density of26 people per sq. km. The
human fertility rate in Madagascar is still very high, although it dropped
from 6.6 between 1960-1965 to 5.4 between 1995-2000 (Cincotta &
Engelman, 2000).
Slash-and-bum agriculture and cattle raising caused the country's
central plateau to erode very badly. The World Bank estimated some $100300 million dollars being lost each year due to erosion control. Another
problem, especially severe in the southern spiny desert region, is conversion
of bushes and trees into charcoal and firewood for sale to urban dwellers. In
addition, Asian logging companies have been trying to obtain large
concessions of the last remaining tracks of original forest. Mining of gold,
sapphires, titanium and other minerals has emerged as a problem in several
important protected areas. Also hunting has had an impact on certain
species in certain areas. Lemurs are being killed for food or sale in markets.
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Unfortunately, the Malagasy government hasn't taken a decisive action yet
(Mittermeier et al., 1999).
On the other islands some of the same threats exist in addition to a
greater impact of alien invasive species such as rats, cats, and mongooses
which compete heavily with the native species. Habitat destruction is to the
greater extent than on Madagascar, since the population densities are much
higher, over 336 people per square kilometer. Most of what is left is in the
protected areas: in Seychelles-the Aldabra World Heritage Site, in
Reunion-only 0.68 sq. km. Only 9.9% of the original area remain in more
or less intact condition (Mittermeier et al., 1999).
Conservation Efforts

Madagascar's system of protected areas was established in 1927.
Today it covers about 1.9% ofthe country, and it includes 6 national parks
(open to visitors), 11 strict nature reserves- to protect the whole
ecosystems, and 23 special reserves-to protect particular species (the last
two are more limited in access). There are also some 267 classified forests
and forest reserves (7% of the country) that have been overlooked in
conservation efforts, and are considered by government to be used for
"sustainable" timber harvest. Their future is still uncertain. Including
protected areas in Mauritius, Seychelles and Reunion, the total protected
land area covers up to 1.94% (Mittermeier et al., 1999).
A variety of international organizations such as the Wildlife
Preservation Trusts, the Duke University Primate Center, the Madagascar
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Faunal Interest Group (including American zoos) and the Margot Marsh
Biodiversity Foundation focused their efforts on preservation of lemur
species. The Conservation International and the Jersey Wildlife
Preservation Trust work on conservation of endangered tortoises
(Mittermeier et al., 1999).
However, the successful long-term biodiversity conservation will
depend on the actions of the government, awareness and pride of its
biodiversity riches, increased number of conservation professionals, and
demonstration of economic value of lemurs, chameleons and other
important flagship species. Ecotourism has probably the greatest potential
in economic terms. Certainly, improving the lives of poverty-stricken
people and involving them in conservation efforts will be very important
(Mittermeier et al., 1999).

10. EASTERN ARC MOUNTAINS AND COASTAL FORESTS OF
TANZANIA AND KENYA

Eastern part of Tanzania and southeastern corner of Kenya have
some ofthe densest rain forests in the tropics. They contain 13% of all
mainland tropical Africa's 30 000 plant species in only 0.1% of its expanse
(Lovett et al., 1988). Many biologists believe that this hotspot is very
important globally for the insights it provides into biogeography and
evolution (Lovett & Wasser, 1993).
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Flagship species

Mammals: the colobuses, the mangabeys, the galagos (prosimian primates),
the Ader's duiker, the Pemba fruit bat, and the go1den-rumped elephant

shrew.
Plants: the Aftican violets, the Aftican primrose, and the Aftican balsam
(Mittermeier et aL, 1999).
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Threats

Before Tanzania became independent country in 1961, British and
Germans already removed large areas of forest for tea, sisal, pine and teak
plantations. Presently, deforestation still continues to make space for
subsistence agriculture. Also since the mid-1970s, widespread logging took
place, much of it illegal. Population pressures are rising more rapidly,
especially in Tanzanian forest in the form of agricultural expansion. In
Usambara Mountains, where population density is over 200 people per sq.
km, 70% of original forest was lost within the last 50 years. In 1950,

Tanzania' s population was 8 million, in 1999, 4 times as much. Average
family size is 5.7 children, with growth of2.6% per year, and almost half of
the people are under the age of 15 (Mittermeier et al., 1999). The
government is engaged in a national campaign to reduce family size and
population growth, and fortunately appears to have support of most citizens.
Currently only 6.7% of natural vegetation remain intact in the hotspot.
Unfortunately, in some places it continues to shrink as much as 2% per year
(Lovett, 1996).
Conservation Efforts

By the mid-1980s, fmancial crisis and mismanagement caused a
partial collapse ofTanzania' s protected areas system. It is one ofthe
poorest countries, and its debt of$7.3 billion dollars is twice as large as its
economy. Luckily, the international support has greatly improved the
situation (Scandinavia being its key donor) . The key protected areas are
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Serengeti National Park and Ngorongoro Crater. Furthermore, the Tanzania
Forest Conservation Group set up by Britain, helped to establish the Forest
Reserve at Ma Zumbai, the Udzungwa National Park, and the Amani Nature
Reserve. Large improvements took place since 1989 when the government
came up with the Tropical Forestry Action Plan and created the National
Ecosystem Conservation Program, which placed high priority on
biodiversity values of Eastern Arc forests. The support came from aid
agencies ofDenmark, Finland, Norway and Germany (Mittermeier et al.,
1999).
In 1995, the Forestry Division ofTanzania government banned
commercial logging and pit sawing in forest reserves. About 87.6% of
forests remains under some kind of protection, although many are managed
for forestry and other services, not for biodiversity conservation. About
16.9% of original extent, including many key portions of habitats are well
protected. Surprisingly, growing awareness of governmental leaders about
biodiversity values such as watershed protection surpasses some of
developed countries (Mittermeier et al., 1999).
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11. GUINEAN FORESTS OF WEST AFRICA
The region includes all the lowland tropical rain forests of political
West Africa. They represent the Guinean portion ofGuineo-Congolian
forest block, and all moist forests of Central Africa. The original extent
spread from Sierra Leone to the Sanaga River in Cameroon. It covers the
following countries: Sierra Leone, Guinea, Liberia, Cote d'Ivoire, Ghana,
Togo, Benin, Nigeria, Cameroon, and Equatorial Guinea (Mittermeier et al.,
1999).
Flagship species
Mammals: the Diana monkey, the black-and-white colobus monkey, the red
colobus monkey, the olive colobus, the western chimpanzee, the lowland
gorilla, the forest elephant, the pygmy hippopotamus, the Yentink's duiker
(one ofthe rarest antelopes), the banded zebra duiker.
Birds: the white-breasted guinea fowl, the white-necked picathartes, the
rufous fishing owl, the Nimba flycatcher, the Gola malimbe, the francolin.
Reptiles: the African crocodiles, the tortoises.
Amphibians: the Goliath frog, the hairy frog (Mittermeier et al., 1999).
Threats
It is one of the most severely threatened forest systems in the world,

with only some 10% of original extent remaining. The major problem is
deforestation caused by commercial logging, which is usually followed by
slash-and-burn agriculture, a widespread source oflivelihood for rural poor.
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Population pressure is a crucial factor in the whole region. The
average population density is 104-people/sq. km. In 1990, the total
population estimate for the Upper Guinea countries, including Cote d'lvoire,
Ghana, Guinea, Liberia and Sierra Leone was approximately 40 million with
the annual growth rate between 1990 and 1995 ranging from 2.46% in Sierra
Leone to 3.54% in Cote d'Ivoire. Nigeria is the most populous African
country with 130 million people of2002 (Mittermeier et al., 1999).
Beyond that, mining of iron ore, diamonds, gold, and bauxite poses a
serious treat to remaining forests. Political instability is another factor that
contributed to destruction. For instance in 1990, over a million refugees
from Liberia and Sierra Leone fled into forests (including reserves) of
Guinea, Cote d'lvoire and Ghana, degrading the natural environment. In
addition, bushrneat industry is a major cause of decline of primate, antelope
and elephant populations (Mittermeier et al., 1999).

Conservation Efforts
For a long time, under the colonial governments, the conservation of
natural environment was limited to protection of the watersheds and future
timber supplies, not biodiversity. Since the late 1960s, many protected areas
were created, but existing network represents only 1.6% of the original
extent of the region. And even those face a number of threats. In the Upper
Guinea forest block, the Tai National Park in Cote d' lvoire and the Sapo
National Park in Liberia, the largest and most important of all, still face
threat from increasing logging and farming. In Nigeria- the southwestern
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Cameroon block, the largest of parks, Cross River National Park is
threatened by encroachment of local farmers (Mittermeier et al., 1999).
In the late 1980s, a number of projects, administered by the

WorldWide Fund for Nature (WWF) with other various fund aid donors,
were initiated in order to create balance between ecosystem conservation
and land-use needs oflocal people. Current initiatives focus on preserving
ecosystems while involving people in surrounding communities to take roles
in ecotourism and handicraft production. The illustration of success is the
Tiwai Island Wildlife Sanctuary in Sierra Leone. Another successful
example is in Ghana, where the Conservation International with a grant
from U.S. Agency for International Development, has been working for six
years with the Ghana Wildlife Department to promote tourism in Kakum
National Park. The constructed canopy walkway increased tourism form 0
in 1992 to 40 000 people in 1997, providing revenue for local communities.
To ensure long-term survival of this species rich region, the existing
reserves need to be elevated to National Park status. Broader landscape
approaches should be undertaken such as connecting the fragmented areas
by corridors (Mittermeier et al., 1999).
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12. CAPE FLORISTIC PROVINCE

This Mediterranean type hotspot has the greatest extratropical
concentration of higher plant species in the world, with the high diversity
and endemism at generic and family levels. It is found at the southwestern
tip of African continent, entirely within the borders of South Afiica. The
greatest species richness and local endemism are found in southwestern area
surrounding Cape Town (Mittenneier et al., 1999).
Flagship species

Mammals: the bontebok (''brightly colored antelope"), the Cape dune mole
rat, the golden moles.
Birds: the Cape sugarbird, the orange-breasted sunbird.
Reptile§: the tortoises, the geometric tortoise.
Plants: the king protea, the red disa, and the Clanwillian cedar (Mittenneier
et al., 1999).
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Threats
Varieties ofhuman activities threaten habitats. Agriculture
expansion caused reduction of renosterveld by 80% and lowland fYnbos by
50% of their original extent. Fragmentation of remaining habitat is
enormous. In mountains, farming of indigenous crops such as rooibos tea,
honeybush tea and cut flowers on impoverished, fertilized soils is degrading
the habitat (Mittermeier et al., 1999).
The greatest problem is the invasion by introduced alien plants from
other Mediterranean type regions of the world. They have invaded 36% of
mountain and lowland zynbos. Rates of invasion are up to 7% per year in
some coastal regions. These alien species compete and eliminate native
flora, alter fire regimes, reduce mountain-derived water production up to
80% (GERS, 1996). Biological control is helpful but more costly action is
needed. Urban and industrial areas cover less than 1% of the hotspot.
However, Cape' s popularity as tourist destination has some effects such as
resort development on threatened lowland habitats, illegal and commercial
collecting of plants for horticulture and medicinal purposes. About 51% of
vegetation remains in untransformed state, but only 24% is in pristine state,
because of overgrazing, inappropriate frre regimes, or alien plants invasions
(Mittermeier et al. , 1999).
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Conservation Efforts
There are 244 nature reserves and national parks that cover
approximately 19% ofthe area. Unfortunately, they do not represent
hotspot's biota, since 95% of them are in an inaccessible mountainous
terrain, less than 0.6% protects renosterveld vegetation, and 4.5%-- the
lowland fynbos. The lack of funding is the main problem. Fortunately,
there are many positive efforts taking place. All community sectors work on
increasing awareness of economic, scientific and existence value of
biodiversity. The "Working for Water" Program Initiative makes an effort
to deliver water to major fynbos by removing all alien plants from
mountainous catchments. Besides ecosystem management and biodiversity
maintenance, this project creates needed jobs for local people. Other
positive steps are the expansion of the Cape Peninsula National Park and the
Cape Agulhas National Park, and establishment of the West Coast
Biosphere Reserve. In addition, the Global Environmental Facility of World
Bank funded the implementation of strategic plan for sustainable
conservation ofthis hotspot with 6 million dollars (Mittermeier et al., 1999).
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13. SUCCULENT KAROO

This is the only hotspot that is entirely arid, and has the richest
succulent flora in the world. It consists of two main zones: winter-rainfall
Namib domainofthe Cape West Coast and southern Namibia, and the
Karoo mild desert (Mittermeier et al., 1999).
Flagship species

Birds: the black harrier, the black korhaan.
Re.ptiles: the tortoises, the Namaqualand tent tortoise, and the Namaqualand
speckled padloper.
Amphibians: the well armored girdled lizards.
Plants: the botterboom, the halfinens (Mittermeier et al., 1999).

76

••

Threats

More than 90% of region is used for natural grazing, but two-thirds
have been seriously overgrazed. About 27% remains in a relatively pristine
state. The rise of the Ostrich industry in Little Karoo, the expansion of
agriculture of grapes, citrus, tobacco, alfa-alfa and vegetables in the Tanqua
Karoo have transformed most of the natural habitats and can accelerate
desertification. Approximately 65% of South African and most of Namibian
coastlines have been mined for diamonds. Even though this practice is
declining now, the extraction of gypsum, marble, monazite, kaolin, ilmenite
and titanium is developing as a major industry. The illegal collection of
succulents and bulbs is increasing as well (Mittermeier et al., 1999).
Conservation Efforts

Only 2.1% of hotspot's area are protected in 7 statutory reserves.
One of them-the Richtersweld National Park, involves community creating
employment opportunities and grazing rights. No doubt, the conservation
system is inadequate for biodiversity conservation. More attention needs to
be given to protection of habitats not included in reserves. One of the
positive developments in this direction is the creation of two large reserves
in Namaqualand and expansion of existing reserve in Little Karoo
(Mittermeier et al., 1999). The increasing awareness of potential of
ecotourism affected many landowners to improve their land use practices to
more sustainable forms. Hopefully, the international awareness will grow
for this unknown and neglected hotspot.
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14. MEDITERRANEAN BASIN
This is the largest ofMediterranean type hotspots, covering more
than three times the area of the other four combined. It stretches from
Portugal to Jordan and from Canary Islands to northern Italy. It covers all
the Mediterranean islands, over 90% of Greece, Lebanon, and Portugal, but
less than 10% ofFrance, Algeria and Libya (Mittermeier et al., 1999).

The Conservation International indicated ten mini-hotspots, which
comprise only 15% oftotal area, and account for 37% of endemic species of
the region. These priority sites include:
1. Atlas Mountains in North Africa
2. Rif-Betique in southern Spain and two coastal strips of Morocco
and Algeria
3. Maritime Alps ofthe French-Italian border
4. Tyrrhenian Islands (Balearics, Corsica, Sardinia, Sicily)
5. Southern and central Greece, Crete
6. Southern Turkey/Cyprus
7. Israel and Lebanon
8. Cyrenaica (the Libyan "bump")
9. Canaries/Madeira Islands (Mittermeier et al., 1999).
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Flagship species

Mammals: the Barbary macaque (the only free-living non-human primate in
Europe), the Barbary deer, the Corsican red deer, the Mediterranean monk
seal, the brown bear, the North African leopard, the Anatolian leopard.
Reptiles: "Mediterranean" tortoises
Plants: the cedars, the palm tree (Mittermeier et al., 1999).

Threats

Present population is about 300 million people, with the average
density of 111 people per sq. km. The impact of a long history of human
influence has been huge. The sizable human settlements existed in region
for over two millennia, and the first significant deforestation began 8000
years BP. The most critical factor is fragmentation. Probably more species
became extinct here than in any other region, most likely hundreds of plant
species alone (Greuter, 1991). One ofthe very serious threats is tourism,
especially to the shores of European countries. There are already about 110
million visitors per year. Tourism is flourishing and expanding in Spain,
France, Italy, Greece, Turkey, Cyprus, Tunisia and Morocco. The spread of
hotels, resorts, roads and other facilities has already caused an exceptional
damage. The islands are of particular concern. Agricultural demands are
always growing, since the warmer climate and expansion of horticulture
encourage growing of exotic fruits, vegetables and flowers to satisfy citizens
of northern European countries (Mittermeier et al., 1999).

80

Because of high population growth in the Muslin countries of
southern and eastern seaboards, the ecosystems have declined, and water is
becoming increasingly scarce. In particular Marocco, Libya, Algeria and
Tunisia are already importing more than one-third of their grain and water
(Benblidia et al., 1997). All ofthese countries are expected to fall below
500 cubic meters of water per person per year by 2025 (1000 cubic
meters/person/year-being "chronic water scarcity" level). As a
consequence, more rivers and lakes will be diverted that would otherwise
maintain moisture in key wildland habitats. All these factors make the
Mediterranean Basin one of the hottest, with only 2.1% of land remaining in
pristine condition. Adding seminatural vegetation, since humans have
impacted the region for such a long period of time, there is 4.7% in
reasonable condition (Mittermeier et al., 1999).

Conservation Efforts

The Mediterranean Basin contains over 200 parks, reserves and other
protected areas, totaling some 1.8% of region's area. Today, many countries
plan to increase these areas, especially Turkey, Syria and Lebanon. Many
areas are just too fragmented to provide adequate protection. Many suffer
from pollution effects such as smog and acid rain, while others are short of
water. However, there are also some successful accomplishments, such as
creation of Biosphere Reserves in areas where human intrusion is moderate.
Minorca is a good example, being entirely designated as a Biosphere
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Reserve, receives only 80 000 tourists a year, while neighboring Majorca
receives 8 million (Batisse, 1997).
Another conservation effort is a Mediterranean Region Program
created by the European Union. Its goal is the cooperation between Union's
countries and the countries of southern and eastern Mediterranean to
identify more important natural sites and formulate conservation responses.
Furthermore, the UN Convention to Combat Desertification established
programs to address this issue in the Basin. The World Conservation Union
(IUCN), through the Species Survival Commission (SSC) has established
the Mediterranean Islands Plant Specialist Group. Moreover, the
WorldWide Fund for Nature (WWF), with offices in France, Italy, Spain
and Greece is working on a number of projects related for restoration of
forests. There are many other efforts as well. The most productive response
will be to relieve population pressures on the land (Mittermeier et al., 1999).

15. CAUCASUS
This hotspot includes nations of Georgia, Azerbaijan and Armenia,
the northeastern Turkey, small northwestern part of Iran, the North
Caucasian portion of Russian Federation (7 autonomous republics). The
Black Sea and the Azov Sea are the western natural borders of the region,
where the Caspian Sea forms the eastern edge. The primary biome types are
temperate forest and grassland (Mittermeier et al., 1999).
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Flagship species

Mammals: the leopard, the Caucasian tur, the wild boar, the red deer, the
besoar goat, and the chamois.
Birds: the Caucasus peregrine talco~ the black grouse, the snowcock, and
the warbler.
Reptiles: the Caucasian vipers, the rock lizards, Lacerta species.
Amphibians: the Caucasian salamander (Mittermeier et al., 1999).
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Threats

Approximately 25% of region remains in a reasonable condition, but
only about 10% is still in more or less pristine condition. The situation has
worsened significantly since 1992, because of increased social and
economic crises. Firewood consumption has increased to 200-300% more
than in the 1980s, as well as illegal forest cutting and export. Likewise, the
ranges of steppes and semi-deserts have increased 250% during the 1980s
decade, caused by overgrazing (mainly by sheep) and land erosion
(Mittermeier et al., 1999).
Also poaching has significantly increased in the 1990s. The tur and
the red deer are being hunted for meat and horns. The lynx, the otter, the
leopard, the fox and the jackal are being killed for their fur. The rarest
falcons are being sold abroad. Reptiles and amphibians, such as the
Mediterranean tortoise, Transcaucasian agama, the Asia Minor newt, the
crested newt and the Caucasian salamander have been collected for a long
time for laboratory use and pet trade. And vipers have been exploited for
their venom (Mittermeier et al., 1999).

Conservation Efforts

There are 36 strict nature reserves, 2 biosphere reserves and one
national park-the Sevan in Armenia, which collectively cover 2.1% of the
Caucasus. There are additional 0.7% of hunting reserves and other managed
areas, giving a total of2.8% of land found in protected areas.
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Unfortunately, poaching, illegal forest cutting, mowing and grazing
increased because of socioeconomic crisis in the region. The major
discouragement is the decrease ofthe wages of protected areas staff On the
other hand, there is some positive action in the region as well. In Georgia, a
new Protected Areas System Law, based on IUCN recommendations for
protected areas, was adopted by the government in 1996. It includes
establishment of 7 national parks. Furthermore, since 1990, the World
Wildlife Fund for Nature (WWF) has been successfully working on
improving conservation and environmental education, as well as established
a program designed to specifically conserve biodiversity of the Caucasus.
Beyond that, the President of Georgia has pledged to increase this country's
protected area coverage to 20%. The priorities underway include the East
Caucasian floodplain, the Colkhic lowlands, and the Colkhic montane
forests. Throughout the region, there is a major opportunity for creation of
new parks and reserves now when majority of land is still under state
ownership. Other areas that need protection are the remnants of lowland
forests, foothill and subalpine ecosystems. Transboudary protected areas are
also very critical around the Great Caucasus Range and Transcaucasian
Depression (Mittermeier et al., 1999).
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16. SUNDALAND

The hotspot covers the western half of Indo-Malayan archipelago,
and includes some 17 000 islands: extreme southern Thailand, all of
Malaysia, Singapore, Brunei, all oflndonesia west of Wallace's Line
(Borneo, Sumatra, Java, Bali and other islands), and Indian Nicobar Islands.
The main biomes are tropical rain forest and tropical dry furest (Mittermeier
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et al., 1999).
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Flagship species
Mammals: the orang-utans, the proboscis monkey, the gibbons, the
Mentawai pig-tailed macaque, the Mentawai leaf monkey, the pig-tailed
langur, and the Javan and Sumatran rhinoceros.
Birds: the argus pheasant, the hornbills.
Reptiles: the mangrove terrapin, the painted terrapin, and the false gharial.
Fish- freshwater: the Asian bonytongue.
Plants: Rajjlesia (largest flower in the world), the giant arum (Mittermeier
et al., 1999).

Threats
The region has been greatly deforested during the past 30 years,
mainly by commercial logging, followed by commercial cultivation of
rubber, oil palm, industrial timber for pulp production, and small-holder
agriculture. The translocation program for people from Java and other
overpopulated neighboring islands to less densely inhabited parts had a
major impact as well. Indeed, population growth is a major issue. About
110 million people live in Java, Bali and Madura, where average density is
788 people per sq. km. Considering the whole region, the average density is
121 people per sq. km (Cincotta & Engelman, 2000).
The degree of habitat degradation varies between the islands.
Currently, Borneo still has a half of its forest cover, although fragmented by
logging. On Sumatra and the Malay Peninsula, almost all of the lowland
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and hill forests have been logged, but less than 40% still remains forested.
The most environmentally degraded is Java, with only 7% of forest cover
left, the highest population density, most heavily industrialized and
developed in this region. Looking at the whole region, there are only 7.8%
of original vegetation remaining in a more or less pristine condition. Most
is found in montane forests of interior Borneo and protected areas in
Sumatra and Peninsular Malaysia. In 1997, terrible, enormous fires
disrupted lives of people and destroyed a variety ofhabitats, including rain
forests, on Sumatra-1.5 million hectares, and on Bomeo-3 million
hectares. Economists estimated the 1997 fire damage to be at least $3
billion from losses in ecosystem services (Mittermeier et al., 1999).
While 15 years ago industrial timber plantations did not exist in the
region, now 3 million of hectares are already planted or planned. Until
those trees are mature, the pulp mills continue to exploit natural forests.
Furthermore, large areas of mangrove forests have been exploited for their
fiber and for shrimp ponds. The loss and fragmentation of habitats plus
poaching have reduced and isolated many populations of plant and animal
species. A dramatic example is the reduction in population of Sumatran
rhinoceros in the Kerinci National Park and adjacent forests. Between
1990-1996, their number fell from about 300 to only 30. Tigers are hunted
for domestic trade of skins and illicit trade of body parts to China. Two of
four subspecies ofthis animal went extinct during the last century. In
addition, Chinese wildlife trade has detrimental impact on a variety of other
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organisms, such as turtles, snakes, Tokay geckos, pangolins, bears,
monkeys, which are exported by the ton on a daily basis. This misuse of
wildlife by the Chinese requires immediate action from international
community (Mittermeier et al., 1999).

Conservation Efforts
Approximately 5.6% of the land area ofthe region is protected in
some 120 protected areas. However, usually the least valuable and least
threatened habitats are protected, while the abundant in water forests are
utilized for agriculture. Degree of protection varies as well and most of
forests are being cut illegally. The conservation projects are extremely
complex. The lack of cooperation between stakeholders can be illustrated by
the example of a major project in and around the Kerinci National Park in
Sumatra. While the Indonesian government, the World Bank and the Global
Environmental Facility formally began the project, a local government road
was started, cutting through the mapped, agreed on by local chiefs park. On
the contrary, the Gunung Leuser National Park in northern Sumatra appears
to be more successful. Managed by the new authority- the International
Leuser Foundation, fmancially supported by the Government Reforestation
Fund and the European Union, the conservation of this park has involved
politicians, high-level provincial personalities, police, military and the
Ministry of Forestry staff. The development of implementation of
transboundary "peace parks" on Borneo also shows promise (Mittermeier et
al., 1999).
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Sundaland has most of its priority-settings, policies, and legislation
in place. But what it lacks is the implementation. Fortunately,
organizations such as the Conservation International, the WWF-Malaysia,
the WWF-Indonesia, the Nature Conservancy, and new national NGOs are
working on increasing education and public awareness about the importance
of investment in the future benefits of conserving their region's rich
biodiversity. The progress can be seen in a variety of new key publications
in native languages, as well in such initiatives as the creation ofMaster's
degree in Conservation Biology at the University oflndonesia (Mittermeier
et al. , 1999).

17. WALLACEA
This is biogeographical name for central islands oflndonesia. The
region includes Sulawesi, the Moluccas, the Lesser Sundas and various
smaller islands. It is surrounded by Java Sea, Celebes Sea, Pacific Ocean,
Ceran Sea and Arafura Sea. The primary biome types include tropical rain
forest, tropical dry forest and xerophytic vegetation (Mittermeier et al.,
1999).
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Flagship species
Mammals: the babirusa ("pig-deer''), the anoa (dwarfbuffalo), the

macaques, and the tarsiers.
Birds: the maleo bird.
Reptiles: the Komodo dragon (the largest lizard in the world).
Invertebrates: the bird·wing butterflies, Chalicodoma pluto (world's largest
bee) (Mittenneier et al., 1999).
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Threats
Human population has nearly quadrupled during the last century.
Forest habitat has been lost because of industrial timber plantations,
agricultural programs, the transmigration program, which resettled hundreds
ofthousands of people from Java and other islands. Much of remaining
forest is now given out in timber concessions. Since the mid- 1997, El
Nino-related fires continue to effect the region. Hunting of animals like the
babirusas, the anoas, the fruit bats and the monkeys is a problem in many
areas, particularly the ones inhabited by non-Muslims. Furthermore,
coconut and nutmeg plantations on small islands such as Sangihe Island
drive the most species to extinctions. The decline in forest cover has been
substantial, although less than in other hotspots. Eastern Lesser Sundas
have some 40% of forest cover remaining, the wetter Moluccas- about
83%, and Sulawesi-40%. Overall, about 45% ofWallacea has some forest
cover, but only 15% is in more or less pristine condition (Mittermeier et al.,
1999).

Conservation Efforts
As almost every island has its own endemics, therefore the
conservation effort should cover most of them. Only some 5.9% ofthe
original extent is protected in form of parks, reserves and other protected
areas. These areas need management and cooperation between all sectors in
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order to be successful in conserving biodiversity. A variety of international
organizations have been working on developing links between conservation
and development projects. Here are some examples. In 1980s, the World
Bank helped the WWF to establish the Bogani Nani Wartabone-a single
most important conservation area in northern Sulawesi, protecting
watersheds and serving as a research center. The project has been
successful until in recent years large number of gold miners poisoned the
river with mercury and cleared forest. Illegal logging, hunting, rattan
collections and agricultural encroachment increased as well. Consequently
there are still social problems to be resolved. The Nature Conservancy has
been active in Central Sulawesi' Lore Lindu National Park and the Komodo
National Park in eastern Flores. The Conservation International and the
Indonesian Foundation for the Advancement of Biological Sciences
(YABSill) have been working together in the Togean Islands. The BirdLife
International has been active in the Moluccas (Mittermeier et al., 1999).
These organizations are working with local NGOs and the
governmental conservation agencies to provide training, conservation
awareness programs, leadership workshops, ecotourism development and
variety of alternative livelihood programs to draw people away from
fuelwood collection, overfishing, setting fires to promote grazing and
dynamiting reefs to catch fish. Even though Wallacea is in better shape than
many other hotspots it has many challenges to ensure the future
conservation of its biodiversity resources (Mittermeier et al., 1999).
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18. PHILIPPINES
This hotspot is located in the westernmost portion ofPacific Ocean,
north of Borneo and Sulawesi and east of Vietnam across the South China
Sea. It is made up of7000 islands, of which humans inhabit 700. These
islands are part of "Ring of Fire" (Mittenneier et al., 1999).
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Flagship species
Mammals: the tamaraw (dwarfwater buffalo), the Visayan spotted deer, the
Visayan warty pig, the Philippine warty pig, and the tarsier.
Birds: the Philippine eagle (second largest in the world), the goldencrowned flying fox.
Reptiles: the freshwater crocodile (most endangered of all crocodiles)
(Mittermeier et al., 1999).
Threats
Before humans arrived there 94% of what was covered by rain
forest. On these islands destruction of natural habitats takes place on a
massive scale. Unquestionably, the most damaging practice has been
commercial logging, both legal and illegal. From 60-65% of old-growth
forest in 1945, today-- no more than 6-8% remains. In addition to removing
of trees, the built roads opened previously inaccessible areas to landless
subsistence farmers. By the early 1980s, their estimated number was 15-20
million. They practice slash-and-burn agriculture and have highest birth
rates in the nation. Philippines is the second most densely populated hotspot
with 198 people/sq. km (Cincotta & Engelman, 2000).
Overhunting and overfishing have a large impact on habitats as well.
Commercial hunting plays smaller role, primarily for pet trade or medical
research. Nevertheless, during the 1980s and the early 1990s, it was a
number one global source of crab-eating macaques used for medical
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research (up to 15 000 individuals per year). Export oflumber declined by
90% in the last 20 years, since there was nothing left to export. A new threat
arose since 1997 when mining has been opened to completely foreignowned companies. The locations of mineral deposits are in upland areas of
montane forests, which are biodiversity-rich and crucial watershed areas.
Beyond that, upland plantations are currently expanding, causing increased
erosion and displacements of subsistence farmers further up the slope
(Mittermeier et al., 1999).
Conservation Efforts

Protected areas play critical role in preserving what is still left. Only
1.3% of total land area was protected in 1995, which is definitely inadequate
to protect the hotspot's biodiversity or watersheds. There is no agreement
on number of current legal parks, and estimates range between 60 and 75.
The IUCN report from 1988 estimated that two-thirds of parks had human
settlements, and disturbed habitats or agriculture covered about 27%.
However, there have been a number of positive developments in recent
years. In 1992, the government passed Republic Act 7586 that established
National Integrated Protected Areas System to provide framework for
protection of remaining habitats. The Global Environment Facility/World
Bank (GEF-WB) assisted the Conservation of Priority Protected Areas
Project (CPPAP) with U.S. $20 million grant. The project focuses on 10
top-priority-protected areas. Various NGOs, the Philippines' Department of
Environment and Natural Resources (DENR) cooperate in management of
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this program. Other organizations being involved in conservation efforts
are: the European Union, the Conservation International, the BirdLife
International, the Leiden University (Netherlands) and Isabela State
University (Philippines) (Mittermeier et al., 1999).
There are many issues to be addressed to make conservation more
successful. The existing parks need to be properly managed in order to
prevent further logging and encroachment. The parks need to be extended
to protect what is left of the lowland forests where biodiversity richness is
the greatest. Local people living in vicinity of reserves need to be involved
and benefited, for example by ecotourism. There is also need for ecological
research. The commercial logging in natural forests should be terminated,
and secondary forest should be encouraged to regenerate into mature forest.
There is fundamental need for rational economical reform that promotes
development of middle class, and education and opportunities for poor.
Awareness through education about the richness of their country's unique
biodiversity, the importance of value of ecosystems such as watershed
protection, flood control, ecotourism, stable fisheries need to be undertaken
(Mittermeier et al., 1999).
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19. INDO-BURMA
This hotspot can be described as tropical Asia east of the Indian
subcontinent and excluding the Malesian region. It includes Nepa~ Bhutan,

a small part ofBangladesh, Myanmar (Burma), Thailand, Laos, Cambodia,
Vietnam, Hainan Island and Andaman Islands. Primary biome types are
tropical rain forest and tropical dry forest (Mittermeier et at., 1999).
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Flagship species
Mammals: the kouprey, the Eld' s deer, the Vietnamese karst monkeys, the
Douc langur, the Tonkin snub-nosed monkey, the gibbons, the Asian
elephant, the tiger, the leopard, the red dog, the gaur, the banteng, the wild
water buffalo, the serow, the goral, the deers, the rhinoceroses; and recently
discovered-the saola, the giant Muntiac deer, the cattle-antelope.
Birds: the Gurney's pitta, the hombills, the pheasants, the arguses, the
tragopans; a variety of resident and migrant ducks, storks, herons, egrets,
ibises and cranes in lowland wetland areas.
Reptiles: the Siamese crocodile, the Malayan gharial, the Siamese striped
giant soft-shell turtle, the impressed tortoise (both non-marine).
Amphibians: the butterfly lizard, the homed toad-frog, and the Tam-Dao
salamander (Mittermeier et al., 1999).
Threats
Long history of forest burning and clearing, agriculture, more
recently increasing trade of timber and agricultural commodities, as well as
population growth, have all led to widespread destruction. Lowland forests
are almost gone, hill slope and some montane forests have been degraded by
logging and shifting cultivation, and replaced by teak and rubber
plantations. Furthermore, collection offrrewood and production of charcoal
are also very intensive. Additionally, the often long dry season makes the
remaining forest susceptible to fire. And the soil erosion during a rainy
season is exacerbated by a widespread deforestation. Mining activities for
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ores, gems, and jade and removal of limestone outcrops by cement industry
eliminate natural habitats and pollute ground water supplies. Floodplain
swamp and other wetlands were drained and converted to massive wet rice
culture and are also being lost to urban sprawl. Damming rivers has many
adverse effects on wildlife and land erosion (Mittermeier et al., 1999).
Coastal habitats suffer from extensive development. Estuaries
became port, industry, and tourism facilities. Mangrove forests have been
cleared for charcoal production and aquaculture development, coral reefs
destroyed by dynamite fishing, sediment runoff and careless anchoring. In
addition, pollution has increased in all areas. The rapid economic
development, higher standards of living, high population growth and
expansion of agriculture are the main reasons. Agricultural production
increased with use of herbicides, insecticides and fertilizers that make way
to other habitats. Industrial and domestic waste management is limited to
removal and dumping. Other threats to highly prized exotic species are
overhunting, overcollecting and overfishing for trade, especially with China.
The conscious and accidental introductions of alien invasive species have
large impact on local ecosystems as well. Due to all these impacts, only 5%
of region's land area remains in pristine condition (Mittermeier et al., 1999).
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Conservation Efforts
Most of the region's governments show concern about
environmental damage, but that does not always translate into effective
action. The most common conservation strategy is a designation of
protected areas. Thailand, between 1962 and 1992, declared 77 national
parks (7.7% of country's area), 35 wildlife sanctuaries (5.4%)-close to
public, and many Non-Hunting Areas. Combined, they cover nearly all
little-disturbed areas, however, certain habitat types were almost entirely
cleared prior to the declaration of parks. Unfortunately, the shortage of
resources limits the proper management and protection from encroachment
(Mittermeier et al., 1999).
Myanmar declared 18 protected areas by 1990, covering only 1.1%
of the country's area. There is still possibility for expansion and the goal is
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to increase to 5% of the country's land. In Andamans and neighboring
islands-5 national parks and 3 sanctuaries have been established.
China has declared many protected areas, managed by various governmental
agencies, in Xishuangbanna tropical rain forest, in southern Yuman and
Hainan Island. Laos decJared 17 protected areas (12.6% of the country's
land area) in 1996. The king of Cambodia declared a National Protected
Areas System in 1993, consisting of a network of7 national parks, 10
wildlife sanctuaries, 3 protected landscapes and 3 multiple-use areas, giving
a total of 17.6% of country's land area (Desai & Vuthy, 1996). However,
21% ofthe country's land has been sold in timber concessions and illegal
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logging is still widespread. Vietnam has 87 conservation areas, which cover
2.9% ofthe country (Mittermeier et al., 1999).
Combined, Indo-Burma has approximately 7.8% of protected
original natural vegetation, but unfortunately, not all vegetation formations
are represented. Even though a lot ofhabitat has been lost, only a few
species went extinct. Other efforts that are increasing and are of great
importance are legal protection of variety of species, research, wildlife
management, public education and captive-breeding programs. Surely,
more decisive actions need to be taken (Mittermeier et al., 1999).

20. SOUTH-CENTRAL CHINA (HENGDUAN MOUNTAINS)

This hotspot lies between the easternmost edge of Tibetan Plateau
and Central Chinese Plain. It borders with Indo-Burma Hotspot to the
south, dry Qinghai-Xizang Plateau to the northwest, Tao River to the north,
and Sichuan Basin and eastern Yunnan plateau to the east. It covers parts of
Chinese provinces of Sichuan, Gansu, Quinghai, and Tibetan Autonomous
Region. The primary biome types are temperate forest and grassland
(Mittermeier et al., 1999).
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Flagship species
Mammals: the giant panda, the snub-nosed monkeys (including the Chinese
golden monkeys), the takin (goat-antelope), the Bailey's goral(goat), the
musk deer, the Thorold's deer, the snow leopard, the leopards, the Asiatic
black bears, the wolves, the tigers.
Birds: the pheasants (world's richest diversity), the tragopans.
Plants: the rhododendrons, Tetracentron sinense (sole species of its family),

the peonies, Saussurea species (Mittermeier et al., 1999).
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Threats
Forests are still being cut at a very rapid rate. The giant panda
habitat, for example, in Sichuan province was halved between 1974 to 1989,
from 20 000 to 10 000 sq. km, mainly from logging by timber industry and
small-scale agriculture practices (WWF, 1998). Reforestation projects do
not keep up with the losses. The stockpiling of firewood, essential for
human survival in high valleys during the winter, adds up to further
localized deforestation. Nearly all areas that are neither forested nor
suitable for crops are being overgrazed by nomadic Tibetans' herds of yak,
sheep and goats. The above actions have resulted in soil erosion and heavy
silting of all the rivers in the area (Yangtze, Mekong and Salween)
(Mittermeier et al., 1999).
Moreover, the medicinal and other benefits of consuming wild plants
and animals result in overhunting and overcollecting of certain species,
causing huge decline in their populations. The examples include rhizomes,
roots, bark and other plant parts, as well as live monkeys, pangolins, snakes,
turtles, geckos, velveted deer antlers, musk deer glands, bear paws and gall
bladders, rhinoceros horns, and tiger penises and bones. Hunting and
trapping of rare and endangered animals for skins and other ornamental
trophies and sport deplete their populations further. The impact ofthis
massive Chinese wildlife trade needs more international attention. Many
minority groups inhabiting the Hengduan Mountains Hotspot have high
population growth rates. Together with immigrants from other parts of
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China, they lead to increasing use ofthe above resources. Today, only 8%
of area remain in pristine condition (Mittermeier et al., 1999).
Conservation Efforts

"The 1982 Constitution of the People's Republic of China stipulates
that the nation protect and improve the living environment and ecosystem,
prevent pollution and other calamities to the public, guarantee the proper
utilization of natural resources and protect precious animals and plants"
(Zhao et al., 1990). Subsequently conservation legislation concerning land
use, forest, pollution, sanctuary management and species protection was
created. China has also been participating in global conservation
conventions. In addition the Precious Species List was created, which
includes 389 plant and 206animal species, making them illegal to kill or
destroy. Captive breeding is another strategy to protect rare species that is
well publicized, but often takes place outside natural habitats and
reintroduction to natural habitat is not always possible (Zhao et al., 1990).
Over 60 parks and reserves had been declared in the region by 1996,
totaling in 2.1% of area. An additional 0.8% has been proposed to
protection. As in other hotspots, the variety of habitats is not represented
equally. More than half of the area is made up of cold coniferous,
deciduous broadleaf and remaining subtropical evergreen broadleaf forests.
Riverine habitats, mossy water vegetation, swampy grasslands and savanna
were not included at all. The most famous protected area is the Wolong
Nature Reserve in western Sichuan. It is home to almost 100 mammal
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species, including the giant panda, the golden monkey, the red pandas, the
blue sheep, the white-lipped deer and the snow leopards. The conservation
of many bird species depends on protection of panda reserves. Other nature
reserves include: Emei Shan, the Luo Jishan, Lu Gu Hu, and Gaoli Gang
(Mittermeier et al., 1999).
Regardless, still much needs to be done. The enormous watershed
protection value justifies creation of increasing protected areas since it is
one of the two or three most important watershed regions in the world.
Besides, the hotspot provides a living laboratory for scientific study of
biogeographical patterns and evolutionary processes (Mittermeier et al.,
1999).
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21. WESTERN GHATS AND SRI LANKA
This hotspot covers the Western Ghats of southwestern India and
highlands of southwestern Sri Lanka. Tropical rain forest predominates.
Western Ghats is one of main sources of hydroelectric power, drinking
water and irrigation for southern India, since more than 60 westwardflowing rivers and 3 major eastward-flowing rivers originate there
(Mittermeier et al., 1999).
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Flagship species
Mammals: the Asian elephant, the Indian tiger, the Nilgiri tahr (goat), the
lion-tailed macaque, the Nilgiri langur, the purple-faced langur, the toque
macaque, the loris (pro simian primate) (Mittermeier et al., 1999).

Threats
25% of the original forest cover has been reported for the Western
Ghats. However, the figure includes extensive monocultures ofteak and

Eucalyptus, as well as natural forest with coffee and cardamom planted in
the understory. Because of extensive degradation and fragmentation, only
7.5% of relatively undisturbed original forest remain. In the Wet Zone of
Sri Lanka, only 2% of original extent remain. Combing this data about
6.8% of original area of this hotspot remains in pristine condition. Until
recently, the region was a major source of timber for southern India.
The population of this hotspot is about 47 million, with average
population density of341 people per sq. km, and population growth of 1.4%
per year. In Western Ghats, human population densities range between 400
and 1000 per sq. km in the coastal regions and about 400 per sq. km in
mountainous regions. Approximately 18.5 million people inhabit Sri Lanka,
therefore pressures on natural environment are immense. Habitat loss began
in the 1850s with the expansion of tea, coffee and teak plantations as well as
construction of roads, railways and reservoirs to accommodate expanding
human population. Habitat loss, fragmentation as well as hunting oflarger
mammals and overcollection of smaller ones are the greatest threat to the
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species. The human demands for resources put growing stress on natural
ecosystems and impact conservation efforts in the future (Mittermeier et al.,
1999).

Conservation Efforts
Biodiversity conservation has a long history in India. First efforts in
legislation included: Wild Bird Protection Act of 1887, Wild Bird and
Animals Act of 1912 and Wildlife Protection Act of 1927. In 1976, the 42"d
amendment to Indian Constitution made protection of environmental forest
and wildlife to be included in national and state policies. A variety of
subsequent environmental legislation and policy statements followed. The
Western Ghats has the highest percentage of protected area coverage in
India-9%, represented by 8 national parks and 39 sanctuaries. In addition,
since the mid-1980s, all forestry operations were halted, a relatively low
cattle population existed and environmental awareness was increased locally
(Mittermeier et al., 1999).
Meanwhile, Sri Lanka since the early 1990s, had 43 protected areas
in the Wet Zone, including national parks, strict nature reserves, jungle
corridors and sanctuaries, covering 21.1% of this zone. Combining the data
for the whole hotspot, there is about 10.4% being officially protected. A
very successful conservation effort example is Sinharaja Forest, the lowland
forest in the Wet Zone of southwestern Sri Lanka. In 1978 it was declared
an International Man and Biosphere Reserve, in 1988-a National
Wilderness Area, and in 1989-was included on UNESCO's list ofWorld
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Heritage Sites. A lot of scientific research was conducted in this unique
area. Approximately 65% of endemic plants to island, 25% of endemic nonvertebrates to island are found in this only 0.7% of Sri Lanka' s land area. It
is the hotspot within the hotspot. The increase in recognition and funding
by government and international community (WWF, IUCN) resulted in
improvement of management practices and hopefully it will continue
(Mittermeier et al., 1999).

22. SOUTHWESTERN AUSTRALIA

This Southwest Botanical Province Hotspot is one of Mediterranean type
ecosystems, it covers about 12%of Australia's territory (Mittermeier et al.,
1999).
Flagship species

Mammals: the numbat (marsupial anteater), the honey possum, the quokka
(kangaroo family).
Birds: the black swan, the white-tailed cockatoo, the red-capped parrot, and
the noisy scrub bird.
Reptiles: the western swamp tortoise.
Plants: the banksias (Proteaceae family), the
"blackboys"(Xanthorrhoeaceae family), the giant Eucalyptus, the pitcher
plant, Drosera genus, the kangaroo paws, the West Australian Christmas
tree (Mittermeier et al., 1999).

110

Threats
The biggest threat to this hotspot has already taken its toll-the land
clearing for agriculture. It caused substantial habitat and species loss. Even
thought the expansion into pristine areas has stopped, the clearing of
vegetation on existing f8rms is still taking place. Fortunately, restrictions
have been placed in some areas for environmental purposes. Even though
salinization ofbottomlands is degrading land in farm areas, it does not
normally effect reserves. In state forests, logging and fuel reduction burning
are practiced and carefully monitored so these practices do not pose any
threat (Mittermeier et al, 1999).
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The current most serious threat is the spread of the root fungus.
Since the 1940s thousands of hectares of forests have died because of it.
Today, only isolated trees continue being attacked, unfortunately including
the flagship species ofthe banksias. The remedies are still being sought.
Mining for bauxite takes place on the western edge of the Yilgarn Plateau,
fortunately abandoned mines are being successfully replanted. Introduced
alien species, especially foxes and cats caused huge declines of populations
ofthe region's important species such as the numbat. Fortunately poisoning
proved to be highly effective. Illegal collection of native bird species and
their eggs for pet trades is a threat but actions to prevent this are in place.
Population in this hotspot is only 1.44 million people with population
density of 13 persons per sq. km, with the majority of them living in the
Perth metropolitan area. Population is not a problem (Mittermeier et al.,

II
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1999).

Conservation Efforts
The State Department of Conservation and Land Management
(CALM) maintains the Australia's protected areas. About two-thirds of
total hotspot area in private lands, have been logged, overgrazed or
disturbed in other ways. Of the one-third of the area that belongs to the
government is under some form of protection or is considered vacant Crown
Land. National parks, nature reserves and other categories of reserve make
up the 10.8% ofthe original extent of natural vegetation. State forest and
timber reserves (5.9% ofhotspot) provide protection but are not considered
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pristine. Roughly about 12% of region is considered vacant Crown Land.
Most of this area is covered by its natural plant cover and is not suitable
neither for agricultural nor pastoral use. "The official attitude of the
government towards this land is that, if nobody wants it there is no need to
reserve it"(Mittermeier et al. , 1999).
There is a common trend in conservation coming up again-the
uneven representation of different ecosystems. This was caused by the early
agricultural expansion in the most suitable land. The rest was made into
reserves later (Mittermeier et al., 1999).
Another common problem is the small size of some protected areas,
which are often surrounded by farmlands. Since many endemic species
have restricted ranges and are often found only on private land, their
protection largely depends on the cooperation of landowner. This hotspot is
one of the least threatened. Maintaining the integrity of already protected
areas is important. A positive step on the part of government to conserve
more biodiversity of region, is a sight at the possibility of creating new
reserves in key areas of private land of underrepresented vegetation types
through tax and other fiscal incentives. If these steps will be taken, the
South West Australia hotspot could become the best protected of all
(Mittermeier et al., I 999).
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23. NEW CALEDONIA

This French Overseas Territory lies at southern extremity of
Melanesian region. and includes Loyalty Islands. The biome types include
tropical rain forest, tropical dry forest and maquis shrubland (Mittermeier et
al., 1999).
Flagship species

Birds: the kagu, the notou pigeon, the green pigeon, the crow honeyeater,
and the Ouvea parakeet.
Amphtbians: the geckos of genus Rhacodactylus and Eurydacty/odes,

Rhacodactylus /eachianus (the world's largest gecko), the giant skink, the
terrestrial sk.ink, the burrowing skink.
Invertebrates: the bulimes, the 1and snails of genus Placostylus (Mittermeier
et al., 1999).
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Threats

Nickel exploitation is the foundation ofNew Caledonia's economy,
since the world's largest known deposits ofthis mineral are found there.
50% of world's production of nickel occurs there. This industry represents
90% of foreign exchange. Tourism is the second largest contributor, while
agriculture and fisheries represent only 1.6% of the country's GDP (ANON,
1994). Nickel mining has been causing a large-scale environmental
modification. It has been destroying the unusual vegetation, causing erosion
of a grand scale, silting and polluting streams and coral reefs, causing air
and water pollution in urban areas. Prior to 1970, there were hardly any
environmental regulations of nickel mining. Grande Terre and the
surrounding lagoon are most severely destroyed. However, it is reported
that since the Societe du Nickel installed filtering dams down the river from
mining operations, the situation improved. Another more recent positive
effort is recolonization of mine spoil with native species (Mittermeier et al.,
1999).
Logging has been a much greater threat in the past than today. A lot
of valuable species such as sandalwood, rosewood and giant kauris are
mostly gone. Today, only a few small areas are affected by logging, since
87% oftimber used is imported. However, even that much still has an
impact on species with restricted ranges. Today, major threats include
traditional Kanak activities like hunting and starting of bush fires.

Endangered species like the notou, the fruit bats and the kagu are actively
hunted (Mittermeier et al. , 1999).
Also introduction of alien species, voluntary and accidental ones, has
a long history here. Today there are approximately 800 exotic flowering
plants, at least 400 invertebrates, and 36 vertebrates established in New
Caledonia. Obviously the examples of drastic effects on native flora and
fauna are numerous. Feral rats, cats, dogs and pigs have great impact on
native birds and reptiles, African land snails displace native snails and other
invertebrates. Huge numbers of invasive species of plants and animals
dominate secondary savanna and scrubland, replacing native sclerophyllous
forest. Furthermore, wildlife trade poses a major threat to certain rare
species such as endemic Ouvea parakeet and the homed parakeet, and many
marine species such as corals, reef fish, sea cucumbers, melanistic cowries
and Nautilus. About 28% of original pristine vegetation remains, almost
four-fifths of rain forest, and almost one-fifth oflow-to-mid-altitude maquis,
and small fractions of sclerophyllous forest and high altitude maquis
(Mittermeier et al., 1999).

Conservation Efforts
A network of25 reserves protects only 2.8% of the land area. This is quite
inadequate for this rich biodiversity territory for several reasons: 83% ofthe
threatened endemic plant species do not occur in these areas and the
reserved ones improved the conservation status of only 11% of them (Jaffre
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et al., 1998). 54% of reserves are covered by mining restrictions, while the
rest is potentially threatened to mining; no reserves exist on the Loyalty
Islands, and only 10% ofterrestrial and none of marine are found in the
Northern Province. Riviere Bleue Provincial Park near Noumea is
practically the only one having adequate field management and enforcement
of protective legislation (Mittermeier et al., 1999).
Most ofthe inhabitants ofNew Caledonia realize the value of marine
environment for ecotourism and recreational activities, but are oblivious to
the uniqueness of the terrestrial biodiversity. They also give a higher
priority of development opportunities and political issues concerned with the
future of their territory. However, with the increasing autonomy, New
Caledonia' s Provinces have taken conservation and environmental
protection initiatives. Since the country is officially a part of wealthy G-7
County, and its GNP per capita is higher than New Zealand, the multilateral
and bilateral founding agencies will not support any programs. Only a few
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foundations and international conservation NGOs like the MacArthur
Foundation, the Conservation International, the BirdLife International and
the Royal Society have helped to support conservation of biodiversity
although not too significantly. Besides provincial government initiatives, a
few local NGOs such as the Action Biosphere and ASNNC (Association
pour la Sanvegarde deJa Nature Neo-Caledonienne) are making efforts in
conservation, by emphasizing research on the kagu and conservation
education (Mittermeier et al., 1999).
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A lot more needs to be done in order to preserve this hotspot. Expert
recommendations include: priority-setting workshop, rapid assessment
survey of existing protected areas and other natural areas, development of
legislation and policies as well as strengthening the existing ones,
establishment ofworking models for management and community
involvement, increased conservation education and public awareness,
establishment of new parks and reserves, and territory-wide control
measures for invasive species (Mittermeier et al. , 1999).

24. NEW ZEALAND

This isolated archipelago is located to the southeast of Australia in
southern Pacific Ocean. It includes 3 main islands (90% of area): North
Island, South Island, Stewart Island, small ones: Chatham Islands, the
Kermadec Islands and Subantarctic Islands, and a number of smaller ones.
Primary biome types are temperate forest and grassland (Mittermeier et al.,
1999).
Flagship species

Birds: the kiwi, the parrots, the kakapo, the kea, and the kaka.
Reptiles: the tuatara-"living fossil" sole representative of order the
Shenodontida.
Plants: the kauritrees, the fern Loxoma cunninghamii- "living fossil", the
pingao sand sedge (Mittermeier et al., 1999).
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Threats
Prior to human arrival, the indigenous forests covered about 85% of
the country, and remainder cpnsisted of native grasslands, duneland
ecosystems, and wetlands. Today forests cover 23%, with 13% being in
pristine condition Grasslands expanded to 52%, but only 5.6% are in
.p ristine condition. Dune1ands are almost non existent and wetlands
decreased from almost 4% to less than 2%, still remaining in good condition
52% of land area bas been converted to farmland, ofwhich half is used for
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pasture. Combining the data, about 22% of indigenous habitats remain in
more or less pristine condition (Mittermeier et al., 1999).
Since New Zealand is an oceanic island, humans arrived there quite
late, about 700-800 years ago. The first impacts resulted in destruction of
forests by burning, extinction of more than one-third ofbird species, and
range reduction of many plants and animals. When Europeans arrived in the
early 19th century, they introduced 34 alien mammal species and hundreds
of invasive weed species. They drained wetlands, cut down half of native
forests, causing a lot of plant and animal extinctions during only 100-year
period. All ofthe country's ecosystems are effected by alien species. The
numbers of invasive feral animals like goats, rabbits, rats, cats, stoats,
ferrets, pigs, deer and brush-tailed possum are staggering and have had
devastating effects on reptiles, amphibians, larger invertebrates, flightless
birds and vegetation. At least I 000 taxa of native plants and animals are
considered threatened (Given, 1981). In addition, the habitats of many
remaining natural ecosystems have been significantly fragmented
(Mittermeier et al. , 1999).
Conservation Efforts
First legislation to protect native species was passed in 1864. Since
then, several conservation acts were adopted, but not always followed
through. Today, the Department of Conservation is the main governmental
agency for protection and sustainable use of biodiversity, through policy,
advocacy, management, regulation a provision of recreational and tourist
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services on conservation land. The Ministry of the Environment plays the
role of oversight in planning and policy formulation. Ministry ofFisheries
handles marine conservation and commercial fishery issues (Mittermeier et
al., 1999).
The protected areas in form of 13 national parks (mostly on South
Island), about 4000 reserves and other categories, comprise 29.5% ofland
surface. However, about 19.2% remains in pristine condition, because the
remaining 10.3%, classified as a "stewardship land", is available for a
variety of exploitative services such as farming, mining, grazing, and
tourism development. Island sanctuaries play very important roles in
preservation of endangered species, especially birds and reptiles. The
Department of Conservation and NGOs have jurisdiction over more than
100 islands, where efforts are concentrated on removal of mammals and
other exotic species, as well as restoration of original ecosystems
(Mittermeier et al., 1999).
Other conservation projects include botanical gardens,
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breeding programs for endangered species, and increasing research interest
in endemic species from conservation biology perspective. Several
initiatives have been undertaken to include valuable areas that are situated
on private holdings by covenants (private land agreements) and land
purchases. This is critical in order to expand protection of hotspot's
representative ecosystems. The development of rigid survey techniques and
subdivision ofNew Zealand into a network of Ecological Regions and
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Ecological Districts are also major steps in identifying and protecting the
key habitats, watersheds and coastal communities. The databases for priority
ranking of threatened species are also being developed (Mittermeier et al.,
1999).
Major current conservation issues are traditional harvesting of
wildlife by indigenous people, and the ownership and stewardship of
indigenous resources. Under the 1840 Treaty ofWaitangi, the Maori people
"own" New Zealand land plants. Cooperation between individual citizens,
local communities and governmental and other agencies has potential effect
on research, propagation, breeding of commercial varieties and
bioprospection. However, the New Zealanders' interest and concern about
biodiversity, together with high level of sophistication in various aspects of
conservation, have good prospects of saving what still remains (Mittermeier
et al. , 1999).

25. POLYNESIA/MICRONESIA

The Hotspot consists of Polynesia, Micronesia and Fiji. It stretches
from Mariana and Palau Archipelagos in the west and Easter Island in the
east, and from the Hawaiian Islands in the north to the Cook Islands, Tonga
and Niue in the south. It includes about 1415 islands, which belong to 11
countries, 8 territories and one American state. Primary biomes include
tropical rain forest and tropical dry forest (Mittermeier et al., 1999).
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·-Flagship species
Birds: the Hawaiian honey creepers of subfamily Drepaminae.
Reptiles: the Fiji iguana, the Tonga iguana, the Fiji bola (cobra family).
Invertebrates: the land snails of subfamily Achatinellinae.
Plants: the Hawaiian silverwords, family Degeneriaceae (Mittermeier et al.,
1999).
Threats
First people arrived to these islands between 1500-3000 years ago
from the Southeast Asia, New Guinea and the Melanesia Today, the region
is inhabited by some 2.9 million people with average density of 58.4 persons
per sq. km and population increase of some 1.3% annually (Cincotta &
Engelman, 2000). The most widespread and serious threat has been the
introduction of alien species. Since the plants and animals on these islands
evolved in the absence of mammalian predators, grazing herbivores, and the
many diseases, the introductions of those have had devastating effects by
causing huge reductions in populations and eventually extinctions of many
native species. The examples are numerous, but most important include: the
brown tree snake and the flatworm in Guam, the carnivorous snail in Hawaii
and Moorea, Miconia calvascens tree in Hawaii, Tahiti, Moorea, and
Raiatea, and the feral cats, the mongooses, the banana poke and the gorse
plant throughout (Mittermeier et al., 1999).

124

Agriculture and forestry pose also a major threat on certain islands,
for example: agroforestry ofkawa in Micronesia and logging in lowland
forests on the high islands like Fiji (Mueller-Dombois & Fosberg, 1998).
Mining is a less widespread problem, but mining of phosphate, bauxite and
gold left portions of some islands, especially Nauru, Banaba, Palu and Fiji,
as barren wasteland. Hunting and trapping have been a major factors in
decline of the fruit bats, the fruit pigeons and large bats on islands like Palau
and Mariana. Particularly in Micronesia, fire has been a significant problem
during dry season (Mittermeier et al., 1999).
There also exists a threat of water level rise cause by glo hal
warming. Places like Tokelau, Tuvalu, Kiribati and Marshall Islands are at
risk of entirely disappearing. Consequently, estimated 21.8% of the original
vegetation in Polynesia/Micronesia hotspot remain in a more or less pristine
condition (Mittermeier et al., 1999).
Conservation Efforts

Today, 10.7% ofthe land area lies in 221 protected areas and
community-based conservation areas with 103 ofthose in Hawaii (6.2% of
hotspot' s area). The level of protection varies within the region from wellmanaged parks in Hawaii to "paper" parks in some islands. The cooperation
among nations is necessary for conservation activities to be most effective.
Some nations simply lack resources to provide adequate conservation
efforts. The critical step was the establishment of the South Pacific
Regional Environmental Program (SPREP) in 1978 by the South Pacific
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Commission. The 27 members ofSPREP prepared and presented guidelines
and recommendations at the UN Conference ofEnvironment and
Development in Rio de Janeiro in June 1992. Subsequently, the South
Pacific Biodiversity Conservation Program (SPBCP) was formed, funded by
Global Environmental Facility (GEF) with $10 million grant. The funding
was used to "establish and initially manage a series of large, diverse
Conservation Areas in which human activities will be guided to protect
ecological function" (Reti, 1993).
Several organizations, including SPREP, the Bishop Museum in
Honolulu, the Pacific Science Association (PSA), scientific community, and
other governmental and non-governmental organizations, have been
working on organization of comprehensive biological survey. The main
objectives of Action Strategy for Nature Conservation in the Pacific Islands
Region for 1999-2001 , included: community-based conservation, marine
systems conservation, long-term funding mechanism, prevention of
biodiversity loss, as well as monitoring and research. This ambitious agenda
requires collaborative efforts of all involved entities in order to be successful
(Mittermeier et al., 1999).
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CONCLUSION
Biodiversity Hotspots are areas where exceptional concentrations of
endemic species face exceptional threat of habitat destruction. The recovery
period following previous mass extinctions was usually on the order of five
million years. Robert Myers believes that present mass extinction has
certain unique features, specifically near elimination of biomes such as
tropical forests, wetlands, and coral reefs that served as 'power houses' of
evolution in the past. Today, the bounce-back phase could extent to as long
as 25 million years. He pointed out some distinctive features of evolution
within foreseeable future.
We can reasonably surmise that there will be (i) in the short term,
homogenization of biotas, a proliferation of opportunistic species, an
outburst of speciation among certain taxa, and a pest-and-weed
ecology, and (ii) in the long term, a decline ofbiodisparity, the
elimination of many vertebrates, and severe limitations on
origination, innovation and adaptive radiation. (Mace et al., 1998)
"What makes this mass extinction more critical is that during the
most mass-extinction episodes in the prehistoric past, terrestrial plants have
survived with relatively few losses" (Knoll, 1984).
Understanding the natural processes that regulate biodiversity
provides the key to managing and preserving humanity's natural heritage.
Biodiversity losses are primarily consequences ofhuman actions.
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Conservation of entire communities allows species interactions and
evolution to continue. This is why ecosystem management plays an
important role in conservation. It focuses on ecological processes and
functions that continue to shape communities, thus promoting dynamic
conservation.
Biodiversity cannot be managed in isolation from political and social
realities. Population growth and its resulting impact on resource demands
are the most important factors in the fate of biodiversity hotspots. The
growth of human population must be halted since even if the scale ofhuman
activities continues to increase only for a few more decades, the extinction
of much of Earth's biota cannot be avoided. Thus, maintaining the integrity
of the remaining natural ecosystems is closely linked with resource
management and social issues.
Poverty and inequity play a major role by effecting the choices of
people. Presently, the poorest 20% of world's population, average less then
a dollar of income a day, and account for less than 2% of all private
consumption. The top 20% of population living in industrialized countries
account for some 86% of all private consumption, and over 80% of the
world's trade (UNDP, 1998).
The developed nations are also the largest polluters in the world
today. They must greatly reduce their overconsumption, if pressures on
natural resources and global environment are to be reduced. Developed
nations have the obligation to provide aid and support to developing nations,
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because only the developed nations have the financial resources and the
technical skills for these tasks. Acting on this recognition is not altruism,
but enlightened self-interest: whether industrialized or not, we all have but
one lifeboat. Unfortunately, current investments do not seem very generous.
For instance, in 1998, donor countries provided only 0.23% of combined
GNP to international development assistance (OECD,1999).
Clearly, the future ofbiological diversity depends on approach and
action of the developed countries. It also depends on how the wealthy and
educated of each nation deal with the poorest segment of their society. In
developing world, containing approximately 80% of world's population and
majority of biodiversity, there is only 30% of world's scientists and
technicians (UNDP,1998).
Norman Myers, when discussing global biodiversity priorities and
conservation policies, made a valid observation.
We have reached a point where we can save biodiversity only by
saving the biosphere. Hence we can best save biodiversity by doing
many other things that we should be doing for many other cogent
reasons. In turn, this implies that conservation planners should
expand their policy approach to include action responses in lands far
outside the main loci of biodiversity concentrations. Fortunately,
then, there is much complementarity between our policy responses to
the biodiversity problem and our responses to other problems of the
biosphere. (Mace, 1998)
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Today, there is hope in progress of global approaches to saving our
biosphere, and it is most visible through cooperation between international
stakeholders.
In 1972, the United Nations Conference on the Human Environment,
in Stockholm, focused international attention on environmental issues, in
particular those relating to environmental degradation and ''transboundary
pollution". Over the decades, environmental issues have been increasingly
recognized as transnational in nature, requiring efforts by all countries and
regions to deal with them.
Twenty years later, in June 1992, the UN Conference on
Environment and Development (UNCED), often-called ''Earth Summit"
convened in Rio de Janeiro. Policy-makers, scientists, media and NGO
representatives from 179 countries attended it. Agenda 21, a comprehensive
plan of action that was to be implemented globally, nationally and locally in
every area in which humans impact the environment, was a major
achievement. Another success was the creation of Convention ofBiological
Diversity that was signed by more than 150 states at the conference. This
treaty is a landmark ofthe international community's holistic approach to
the conservation and sustainable use of the Earth's entire wealth of living
organisms. Since then, 180 countries and one regional economic integration
organization have ratified this significant international agreement.
This year, between 26th of August and 4th of September in
Johannesburg, the third conference will take place-- The World Summit on
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Sustainable Development. World governments, concerned citizens, UN
agencies, multilateral fmancial institutions, and other major groups are
expected to participate and assess global changes during the last ten years.
The protection and maintenance of biodiversity is a long-term issue,
which will surely create problems in political systems that deal primarily
with the short-term goals and objectives. The most obvious conflicts are
political and economic. However, they are clearly not the only ones. Paul
Enrlich made an interesting observation, with which I will conclude.
Curiously, scientific analysis points toward the need for a quasireligious transformation of contemporary cultures. Only an intensive
effort to make those (technological) improvements and substitutions,
combined with a revolution in attitudes toward other people,
population growth, the purpose ofhuman life, and the intristic values
of organic diversity, is likely to prevent the worst catastrophe ever to
befall the human lineage. (Wilson, 1988)

13 1

EPILOGUE
The biosphere is a dynamic community of relationships in
which humans are imbedded. We, human beings are very young
species in a geological time scale. "We are fundamentally mammals
and free spirits who reached this high a level of rationality by the
perpetual creation of new options. The drive toward perpetual
expansion--or personal freedom-is basic to the human spirit"
(Wilson, 1998).
Earth is a unique, spectacularly beautiful, interesting, and
diverse planet. And only by attending to its problems will it remain
so. But to sustain it we need the most delicate, knowing stewardship
of the living world that can be devised.
An immediate solution to problems of maintaining global
biodiversity seems to depend on the perceptions and collective
behaviors of people toward their habitat. We need to convince
people everywhere of the importance of protecting biodiversity,
including its ecological and evolutionary processes. We must
increase public awareness of urgent need for action.
I believe that each of us can make a difference. I hope that
this is a good overview on this very broad subject and that it will
serve people of all backgrounds and goals, and increase their
awareness and interest in this extremely important issue

132

Thomas E. Lovejoy once said:
We and our fellow vertebrates are largely along for the ride
on this planet. If we want to perpetuate the dream that we are
in charge of our destiny and that of our planet, it can only be
by maintaining biological diversity-not by destroying it. In
the end, we impoverish ourselves if we impoverish the biota.
(Wilson, 1988)
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Table 1. Biodiversity Hotspots Natural Vegetation Areas' Extent and Human Population (1995)
Hotspot

Original Extent
(%)

(sq. km)
Tropical Andes
1 258 000
Mesoamerica
1 154 912
263 535
Caribbean
Atlantic Forest Region
1 227 600
Choc6-Darien-Western Ecuador
260 595
1 783 169
Brazilian Cerrado
300 000
Central Chile
California Floristic Province
324 000
Madagascar & Indian
Ocean Islands
594 221
Eastern Arc _
Mountains
& Coastal Forests
of Tanzania & Kenya
Guinean Forests
of West Africa
Cape Floristic Province
Succulent Karoo
Mediterranean Basin
Caucasus
Sundaland
Wallacea
Philippines
Indo-Burma
South -Central China
Western Ghats & Sri Lanka
Southwest Australia
New Caledonia
New Zealand
Polynesia/Micronesia

Remaining Intact
(%)

0.84
0.77
0.17
0.82
0.17
1.2
0.2
0.21

(sq. km)
314 500
230 982
29 840
91 930
63000
356 634
90 000
80 000

0.4

30000
1 265 000
74000
112 000
2 362 000
500 000
1 600 000
346 782
300 780
2 060 000
800 000
182 500
309 840
18 576
270 534
46012

Area Protected
Population Density Growth rate
(%) (thousands) (per sq. km) (%per year)

25
20
11.3
7.5
24.2
20
30
24.7

(sq. km)
79687
138 437
41 000
33 084
16 471
22 000
9167
31 443

6.3
12
15.6
2.7
6.3
1.2
3.1
9.7

57920
61 060
38 780
65050
5930
14 370
9 710
25 360

40
56
136
79
44
7
29
108

2.8
2.2
1.2
1.7
3.2
2.4
1.4
1.2

59 038

9.9

11 546

1.9

15 450

26

2.7

0.02

2 000

6.7

5 083

16.9

7070

50

2.2

0.85
0.05
0.08
1.59
0.34
1.08
0.23
0.2
1.4
0.53
0.12
0.2
0.01
0.18
0.03

126 500
18 000
30 000
110 000
50 000
125 000
52 017
24062
100 000
64 000
12445
33 336
5200
59400
10 024

10
24.3
27
4.7
10
7.8
15
8
4.9
8
6.8
10.8
28
22
21.8

20 224
14 060
2 352
42123
14 050
90 000
20 415
3 910
160 000
16 562
18 962
33336
527
52068
4 913

1.6
19
2.1
1.8
2.8
5.6
5.9
1.3
7.8
2.1
10.4
10.8
2.8
19.2
10.7

68290
3480
460
174 460
13 940
180 490
18 260
61 790
224 920
12 830
46810
1440
140
2 740
2 900

104
42
3
111
76
121
54
198
98
25
341
13
8
11
58

2.7
2
1.9
1.3
-0.3
2.1
1.9
2.1
1.5
1.5
1.4
1.7
2.1
1
1.3

Table 2. Vascular Plant and Non-Fish Vertebrate Diversity and Endemism (Species)
Hotspot
Tropical Andes
Mesoamerica
Caribbean
Atlantic Forest Region
Chocc>-Danen-Westem Ecuador
Brazilian Cerrado
Central Chile
California Floristic Province
Madagascar & Indian
Ocean Islands
Eastern Arc Mountains
& Coastal Forests
of Tanzania & Kenya
Guinean Forests
of West Africa
Cape Floristic Province
Succulent Karoo
Mediterranean Basin
Caucasus
Sundaland
Wallacea
Philippines
Indo-Burma
South -Central China
Western Ghats & Sri Lanka
Southwest Australia
New Caledonia
New Zealand
Polynesia/Micronesia

Amphibians
Total non-fish vertebrates
Vascular Plants
Birds
Mammals
Reptiles
diversity endemism diversity endemism diversity endemism diversity endemism diversity endemism diversity endemism

145

68
210
49
160
60
19
9
30

479
685
497
200
210
120
55
61

218
391
418
60
63
24
34
16

830
460
189
280
350
150
26
37

604
307
164
253
210
45
14
17

3 389
2 859
1 518
1 361
1625
1268
335
584

1 567
1 159
779
546
418
117
61
71

199

112

84

327

301

189

187

987

771

585

22

183

16

188

50

63

33

1 119

121

514
288
269
345
389
815
697
556
1 170
686
528
181
116
149
254

90
6
1
42
3
139
249
183
140
36
40
19
22
68
174

551
127
78
184
152
628
201
201
329
300
140
54
9
3
16

45
9
4
46
32
115
123
111
73
75
38
7
6
3
9

139
109
115
179
78
431
188
252
484
70
259
191
65
61
69

46
19
36
110
21
268
122
159
201
16
161
50
56
61
37

116
38
10
62
15
226
56
84
202
85
146
30
0
4
3

89
19
4
32
3
179
35
65
114
51
116
24
0
4
3

1 320
562
472
770
632
1 800
1142
1 093
2 185
1141
1 073
456
190
217
349

270
53
45
235
59
701
529
518
528
178
355
100
84
136
223

45 000
24 000
12 000
20 000
9 000
10 000
3429
4426

20 000
5 000
7 000
6 000
2 250
4 400
1 605
2125

1 666
1 193
668
620
830
837
198
341

677
251
148
73
85
29
4
8

414
521
164
361
235
161

12 000

9 704

359

4 000

1 400

9 000
8 200
4 849
25000
6 300
25 000
10 000
7 620
13 500
12 000
4 780
5400
3 332
2 300
6 557

2 250
5 682
1 940
13 000
1 600
15 000
1 500
5 832
7 000
3 500
2 160
4 331
2 551
1 865
3 334

56

A Upper Amazonia and Guyana Shield
5 Choc6 I Darien I Western Ecuador
8 Congo Basin
1 Tropical Andes
9 Madagascar and Indian Ocean Islands
11 Guinean Forests of West Africa
C New Guinea and Melanesian Islands
6 Brazilian Cerrado
2 Mesoamerica
0 Eastern Arc Mountains and Coastal Forests
18 Philippines
16 Sundaland
23 New Caledonia
12 Cape Floristic Province of South Africa
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17 Wallacea
4 Atlantic Forest Region
22 Southwestern Australia
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14 Mediterranean Basin
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